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Keyless Entry means no more manual 
setup of your IFR COM-120B. Just inter- 
face the Super Scout Frequency 
Recorder to the RS232 port of the IFR fig 
COM-120B, key up any radio and the 
Super Scout captures, displays and 


records any frequency from 1OMHz - ita aN [REY 4u2nSee Hie 
1.4GHz (FM Analog). At the same ie i el AA A 
time the Super Scout automatically bi eee —— | 
tunes the IFR COM-120B, or the § @ , sysname | Set Sadly 


TonerData Code: 01M 


1200 Super S to the frequency it 
captures In one second 
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When you have such a powerful test 
insuument like the IFR COM-120B 
why would you need the Super Scout ? 
Easy. 


The Suy cout c ave U 
For radios where the frequency is exalt of ees — 
unknown the Super Scout uses its Patented Reaction Tune abil- ; 
ities. Key up the radio, the Super Scout captures the signal and automatically sets up the Bajar fio.'8 454 AOR 
IFR to the radios exact frequency. no manual setup required, 

pr HL Cul t I “ 
Just imagine how many additional radios you'll be able to service in a day, a week, or all year. The Super Scout frequency recorder not only 
automatically sets up the IFR COM-120B. but it also records up to 400 frequencies in memory. With the Super Scout Memory Tune func- 
tion you can also go back and access any frequency in memory and re-setup the IFR COM-120B to that frequency. 


The handheld Super Scout frequency recorder comes with built-in NiCad batteries, [FR COM-120B interface cable, 1200 
Super S interface cable, DB32 antenna, and power supply. 


Frequency Range: 10MHz - 1.4GHz Timebase: 10MHz setable to +/- Ippm 

Input Amplifier: 50 Ohm vswr <2:] RF Signal Strength Bargraph: 16 segments 3dB per segment 
Sensitivity: <SmV 30MHz - 900MHz Size: 3.7°H x 2.75”W x 1.2"D 

Maximum Input: +15dBm, 50 milliwatts Weight: 8.50z. 

Time Between Measurements: |0 milliseconds Battery: Internal 4 cell AA shrink wrapped NiCad pack 
Display: 10 digit LCD w/backlight Power: 9-12 VDC 1 Amp wall plug adapter, supplied 
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5821 NE 14th Avenue « Ft. Lauderdale, FL * 33334 
Telephone: 954*771°2050 Fax: 954*°771*2052 Email: sales@optoelectronics.com 


See us at IWCE Booth 125. Circle (1) on Fast Fact Card 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 
design in synthesized radio commu- 
nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 
ay | 
vertex 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S.A 


United States & Canada: Yaesu U.S.A., (562)404-2700. Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change without notice. 
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10 Communications surge 
protection: From ‘zip’ 
to ‘Zap’ 

Dave Pickett 

New standards implemented 
for communications protection 
in a major public safety net- 
work have yielded outstanding 
results at a reasonable cost. 


16 Benchmarking tools 
enhance wireless test 
and measurement for 
competitive analysis 
James Kobielus & Andrew 
Woessner 
Benchmarking tools rectify 
specific network problems and 
ensure ongoing quality. 


28 UHF trunking: 
Promised land? 

D.A. Keckler 

Private radio systems users and 
communications operators, 
pushed and prodded by consoli- 
dations and auctions, may view 
the 450MHz-470MHz band as 
a last bastion to operate in. 


IWCE preview/guide 
Use our pull-out map and ex- 
hibitor list as a symposia guide. 


Paging infrastructure: 
The agent, the manager 
and the MIB 

Michael Ball 

RF site equipment, adapted to 
use a network management 
protocol, can provide paging 
carriers with redundant com- 
munications paths for site 
monitoring and information 
distribution. 


On the cover: Inadequate lightning protection 
can create millions of dollars of equipment dam- 
age. For details of a program to combat it, see 
page 10. Cover designed by Scott Dolash; inset 
photo by D.A. Keckler. 
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Broadband 
Collinear 
Antenna 


¢ 154 MHz Bandwidth 

¢ 8 dBd gain 

¢ 10° Vertical Beamwidth 

¢ 1000 Watt Power Handling 

e 225 mph Rated Wind Velocity 
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With three patents pending, this omnidirectional collinear 
array antenna adds a new dimension to conventional base 
station antenna coverage. Its true corporate-feed design 
improves pattern control, allowing higher gain from a 
shorter antenna. At only 9.5 feet, it’s built to survive ice 
and the fiercest storms. With optional 3° or 5° dovwntill, 
plus one model covering SMR, Paging, GSM and Cellular 
applications, this antenna is the first to offer “one-size-fits- 
all” performance for virtually any application. 


ek pale 


SEE te 


Vat 
irc NR 


Come See us at 
EWCE Booth #309 


TX RX Systems Inc. 


8625 Industrial Pkwy. 
Model No. Angola. NY 14006 
101-90-08-0-01 Ph: 716-519-4700 
eee ena Fax: 716-549-4772 
Operates with 1.35:1 VSWR ovei oath: waleaie mercer 


the entire 806-960 MHx range. Web Site: www.txrx.com 
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Channel control? It’s automatic. And it’s hard to beat a machine. 


UHF wunking. You know it. You love it. 

It’s the darling among ex-800/900MHz 
trunked system operators who sold their 
systems years ago to the “consolidators.” 
In many instances, UHF trunking provides 
a re-entry into the two-way radio business 
for retired SMR operators who have 
rethought retirement. 

On frequencies above 470MHz, where 
an operator may haye exclusive rights to 
channels in a geographic area, UHF 
trunking works much the same as trunking 
on 800/900MHz. with central controllers 
and no interference from co-channel users. 
On shared frequencies below 470MHz, the 
trunking systems must be configured to 
monitor channels before allowing system 
users to transmit, SO as not to interfere with 
other co-channel users who are not part of 
the trunked system. Similarly, these other 
users who may share the channel are sup- 
posed to monitor before they transmit, so 
as not to interfere with the trunked system. 

The trunked system monitors the chan- 
nels electronically. Its reaction time is 
measured in milliseconds. If a channel is 
clear when one of the system users is ready 
to key a mic or to send a data message, the 
channel is pressed into use by the trunked 
system. On the other hand, other, non- 
trunked users monitor the channel by lift- 
ing their microphones from their mic clips, 
which opens the squelch, and then they 
listen to hear whether someone is using 
the channel. If not, they begin transmit- 
ting. That's the theory. Of course, there’s 
a certain amount of “walking over” other 
users who might be heard, yet whose sig- 
nals sound weak. Sometimes this practice 
causes harmful interference, and some- 


times it doesn’t, It's not exactly a case of 


“no harm, no foul,” but maybe it’s a case 
of “no harm, so who cares?” 

Several operators of these shared- 
channel trunked systems have said that 
they expect to have so many customers on 
their systems that non-trunked users will 
be “driven off the channels.” The reason is 
that, once such a trunked system has an 
abundance of users, it is likely that a 
trunked transmission will land on a given 
channel within seconds (or less) of the 
moment a non-trunked user releases the 
mic key, whether he is in the middle of a 
series of transmissions or not. Unfair? 
Probably. Discourteous? Certainly. A vio- 
lation of rules? Maybe. Maybe not. The 
communication is interrupted, but the sig- 
nals didn’t overlap. Is that interference? 
Who decides? 

Clearly, the situation of a UHF-trunked 
system driving off co-channel, non- 


trunked users is most likely to be evident 
in urban areas. That's where many “con- 
solidated” SMR or ESMR systems are 
withdrawing support for their analog cus- 
tomers or charging higher prices for digi- 
tal customers (or both), leading dispatch 
customers to seek analog service else- 
where—commonly, at UHF. Maybe non- 
trunked UHF two-way radio customers at 
UHF will be pushed to VHF highband or 
even lowband if trunking fills their shared 
channels and they resist conversion. 
Ain’t that a stitch? 


INTERNATIONAL WIRELESS 


It's showtime—IWCE showtime, that 
is, and we're looking forward to seeing 
you in Las Vegas April 22-24. Among the 
MRT staff, Mercy Contreras, Dave 
Keckler, Nikki Chandler, Joyce Bollegar, 
Dennis Hegg, Dawn Rhoden, Scott Dolash 
and I will be there; from RF Design, Gregg 
Miller and Roger Lesser. Contributing 
writers, editors, consultants and advisers 
to the magazines who will be joining us 
include Robert Schwaninger Jr., Ernest 
Worthman, Harold Kinley, Bruce Marcus 
and Ray Trott. 

Nearly 140 people are scheduled to par- 
ticipate as speakers and moderators in the 
conference sessions, vendor showcases 
and classes—uabout twice as many as last 
year. Many of the arrangements were made 
by Industry Conference Director Doug 
Liljegren, with valuable groundwork 
handled by Ernest, and advice from many, 
including Robert, and with followup by 
Jane Van Velson from our trade show 
division. 

Some details about the trade show 
appear on page 32. Robert offers some 
comments about IWCE on page 82. In fact, 
because I read his comments before begin- 
ning to write mine, | know I can’t top him, 
so 1 won't try. I'd copy him, but he'd 
notice. He’s that perceptive. 

See you in Vegas! 

—Don Bishop 
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‘DAPA’ and ‘Beyond Your Wireless Dreams’ are registered trademarks-of DAPA G ‘ommunications, Inc. 


we F ~ ~ Ss 


A secure 


avenue 
into 
wireless 


utopia :.. 


Ponder for a minute... 


Information superhighways, on-ramps, speed bumps. Webs of 


destruction and deceit. Who has time for that? 


Remember what got you here. No gimmicks, no monkey 
business; just solid RF design strategies coupled with selecting 


PCS Site 
San Diego 


the best infrastructure on the market. 


At DAPA we offer a most 
comprehensive product line 
of site antennas, keeping in 
line with RF planning, 
aesthetics and zoning 
restrictions. We concentrate 
on a proven metal strip-line 
feed technology, unlike any 
other. It is proven to 
produce continuous peak 
performance, repeatability 
and peace of mind. 


Not to mention our ap- 
proved vendor status in 
cellular and PCS networks 
around the globe, including 
the first operational PCS 
system in the United States. 


Oh yeah, and don’t forget to tangle with us on the web, 
http:\\www.dapacom.com, where you can get the latest 
in product developments, antenna data, patterns, and 


Spee sheets. 


Ponder no longer. 
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April 

20-23—Expo Comm/Comdex, sponsored by EJ, Krause & Associates. 
McCormick Place. Chicago. Contact: 301-493-5500. 

22-24—International Wireless Communications Expo, co-sponsored by 
Mobile Radio Technology, Las Vegas Convention Center, Las 
Vegas, Contact: 800-288-8606. 


May 

11-14—Telecommunications Resellers Association Spring Conference 
and Exhibition, San Francisco Marriot. San Francisco. Contact 
Susannah Gaylord Stoll, 202-835-9898 ext. 3009. 

18-21—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society. Westin Hotel. Ottawa, Canada. Contact: 
908-562-3870. 

20-22—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Metro Toronto Convention Center, 
Toronto, Canada. Contact: 613-233-4888, ext. 102. 


June 

7—11—Supercomm, sponsored by USTA and TIA, Georgia World Con- 
gress Center, Atlanta. Contact: 1-800-278-7372, 

28—July 2—UTC National Conference & Exhibition. sponsored by UTC, 
The Telecommunications Association. Hynes Convention Center, Bos- 
ton, Contact: 202-872-0030. 


July 
15-17—Communications Expo/Show of the Americas, Miami Beach 
Convention Center, Miami. Contact: Jackie Gonzales, 305-412-9000, 


August 

9-13—International Association of Public-Safety Communications Of- 
ficials (APCO) National Conference, Albuquerque Convention Center. 
Albuquerque, Contact: 904-322-2500. 
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EDITORIAL 


Samuel J. Klein, Cellular Design 


September 

23-25—Personal Communications Showcase, sponsored by Personal 
Communications Industry Association, Orange County Convention 
Center. Orlando. FL. Contact: 703-739-0300. 

23-25—PCS Latin America, sponsored by the Personal Communications 
Industry Association, Orlando, FL. Contact: Cathy Graham, 703-739- 
0300, ext. 3706. 


October 


12-14—Wireless Apps, sponsored by the Cellular Telecommunications 
Industry Association, Bally's Las Vegas, Las Vegas, Contact: 202-785- 
2842. 

14-16—TelecomLatina, co-sponsored by Mobile Radio Technology. 
Miami Beach Convention Center. Miami. Contact: 1-800-288-8606. 

19-21—RF Design Conference & Expo, sponsored by RF Design maga- 
zine, San Jose Convention Center, San Jose. CA. Contact: 1-800-288- 
8606. 


November 

11-15—Communications Marketing Conference, sponsored by the Com- 
munications Marketing Association, San Diego Princess Resort. San 
Diego. Contact: Bernie Brownson, 303-371-8182. 

12-13—AMTEX, sponsored by the American Mobile Telecommunica- 
tions Association, Fontainebleau Hilton, Miami. Contact: 202-331- 
7773. 

12-13—Third International Congress on Commercial Trunked Radio, 
sponsored by the International Mobile Telecommunications Associa- 
lion, Fontainebleau Hilton, Miami, Contact: 202-331-7773. 

20—Radio Club of America, Communications Symposium, 89th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, New 
York. Contact: Gerri Hopkins. 908-842-5070. bt 
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WE WENT TO GREAT LENGTHS TO 
MAKE THE NEW BANTAM” SO SMALL. 


t took some fancy footwork. But, somehow 
we managed to pack big-time features into 
an amazingly small two-way radio. 

The new BAaNTAM™ from Midland is small 
enough to fit in the palm of your hand and tough 
enough to meet rugged military 
specs. Just mount it under the 
dash and it’s ready to go to work. 

Yet even with its small size, the BANTAM 
has a big list of features you'll use every day. 
There’s up to 20-channel wideband coverage 
with a choice of 150-174MHz VHF or 450-470 
MHz UHF; built-in programmable CTCSS, DCS 
and CS; multi-mode 12.5/25 kHz; time-out- 
timer and priority scanning. 


So if you expect big things from your two- 
way...without the clumsy size, call 
888-669-4567, ext. //22, fora 
free brochure about the BANTAM. 


AAIDLANDUSA 


www midtandusa.com 
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¥ E S please send me the free brochure about Midlund’s 
new Bantam two-way. Call 888-669-4567 ext. 1122. 


Or mail to; Marketing Department, Midland USA, Inc. 
1690 N. Topping Avenue; Kunsas City, MO 64120 
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Stop by and see us at IWCE Booth #1000. 


echnically speaking 


Tower-top amplifiers—pros and cons 


By Harold Kinley, C.E.T. 


Over the past few years. advances in 
technology and engineering have led to 
the development of high-quality RF am- 
plifiers that are suitable for tower-top use. 
Today's tower-top amplifiers have much 
better noise figure. higher third-order in- 
tercept point and better immunity to light- 
ning damage. We will look at some of the 
advantages and disadvantages of using 
tower-top amplifiers in receiving systems, 


Why tower-top? 

You may wonder, why go to the trouble 
of placing an amplifier on top of the 
tower, with all of its inherent physical 
disadvantages? The answer lies in the ad- 
vantage gained in improving the signal- 
to-noise ratio (S/N) at the receiver input. 
The S/N at the antenna will be reduced by 
transmission line loss, so that the SINAD 
at the receiver input will be less than that 
at the antenna. 

By placing an amplifier near the an- 
tenna. the degrading effect of the trans- 
mission line loss can be overcome. The 


DIRECTIONAL 


COUPLER 


500 
TERMINATION 


noise figure of the first active device ina 
receiving system chain hus a dominant 
effect on the overall system noise figure. 
If a tower-top amplifier has a very low 
noise figure. then the receiving system, as 
a whole, wil] have a low noise figure. 


Site noise considerations 

There are situations where the use of a 
tower-lop amplifier might not be as ad- 
vantageous as one might expect. such as 
a location where the site noise level is 
fairly high at the receiver frequency. This 
is often the situation at dense sites. that 
is, sites where there is a large concentra- 
ion of transmitters. How can you tell 
when a tower-top amplifier might offer 
significant improvement? 

Figure 1, below left. shows a test setup 
that can be used to gauge the level of 
ambient site noise. The test setup is 
implemented with a directional coupler. 
This particular directional coupler is for 
500 systems. The coupling factor (attenu- 
ation between input port and coupled port) 
should be 20dB-30dB or more for this 
test procedure. The output port is con- 
nected to the receiver input. The coupled 


SIGNAL 
GENERATOR 


Figure 1. This test setup is used to determine how much the receiver sensitivity is degraded by 


ambient site noise. 


RECEIVER 
FRONT END 
IP3 = 15dB 


© 
B= —-30dBm 


Figure 2. The addition of a preamplifier can increase the level of intermod generated in the front 


end of a receiver. 


2A—- B= -140dBm 
2B - A= -130dBm 


RECEIVER 
FRONT END 
IP3 = 15dB 


~80dBm 
O 
-70dBm 
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port is connected to the signal generator 
output through a 6dB attenuator pad. This 
ensures a good impedance match to the 
signal generator. 


Test procedure 

With the 500 termination connected to 
the input of the directional coupler, the 
signal generator is set to the receiver fre- 
quency and modulated by a 1kHz tone to 
a level of +3kHz deviation. The output 
level of the signal generator is then ad- 
justed to produce 12dB SINAD at the re- 
ceiver output. The output level of the sig- 
nal generator (dBm) is recorded, The an- 
(enna is then substituted for the 500 ter- 
mination and the signal generator level is 
increased to again produce 12dB SINAD at 
the receiver output. 

The difference between the current gen- 
erator level and the previously recorded 
generator level is indicative of the amount 
of signal degradation caused by ambient 
site noise present at the antenna. If the 
antenna introduces little noise, such that 
the difference between having the 500 
termination connected vs. having the an- 
tenna connected is very slight, then a 
high-quality, tower-top amplifier is likely 
to produce a significant improvement in 
system sensitivity. If the difference is a 
few decibels. then the improvement will 
be less impressive. I! the difference is 
several decibels, then the addition of a 
tower-lop amplifier will probably be a 
waste of time, effort and money. 


Intermodulation factor 

It is important that the tower-top am- 
plifier have extemely linear characteris- 
tics with high input signal levels. The 
degree of linearity at high signal levels is 
indicated by the third-order-intercept 
point, The higher the third-order-intercept 
point, the better the amplifier will per- 
form in a high signal level environment. 
The performance of the amplifier (as far 
as intermodulation is concerned) must be 
much better than the RF stage of the 
receiver to which it is connected. 


(continued on page 80) 


Kinley. a certified electronics technician, is te- 
gional communications manager. South Caro- 
lina Forestry Commission, Spartanburg, SC. He 
is a member of the Radio Club of America. He 
is the author of Standard Radio Communica- 
tions Manual; With lastrumentation and Test- 
ing Techniques. which is available for direct 
purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301]. Kinley’s email address 
is hkinley@aal.com, 
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Not just the world’s most complete Radio Communications Analyzer. 


Cellular/PCS base station simulator 

3 GHz RF spectrum analyzer 

300 kHz to 3 GHz digital modulation signal generator 
Audio analyzer/generator 

Analog modulation analyzer 

Digital modulation analyzer with <2% error 

Power meter 

And a bit error rate tester 


Ht’s the fastest. 


Want to finish your measurements faster? 1.8 seconds is all it takes. Because 
Anritsu’s new MT8801B Radio Communications Analyzer has all the function- 
ality it takes. 

How did we do it? By building 8 instruments into 1. No wasted setup 
time. No extra cables or connectors to go bad. 

Then we gave it some amazing firmware. You can configure the 
MT8801B for the most popular cellular standards — IS-136A, GSM, DCS1800, 
PCS1900, PHS and PDC. And change them by pushing a few buttons. Takes 
only a minute, What’s more, you can now handle dual-mode and dual-band 
testing with one device. 

So if you want to finish your measurements faster, get a faster Radio 
Communications Analyzer. The Anritsu MT8801B, Call 1-800-ANRITSU 
(1-800-267-4878) today for complete information and the sales engineer 
nearest you. 


j | Anritsu 


Circle (15) on Fast Fact Card One world. One name. Anritsu. 


“it 


re" 


10 


by Dave Pickett 


Power problems or lightning strikes at 
public safety answering points (PSAPs) 
are costly not only because of equipment 
damage but also because of interruption 
of critical police, fire and ambulance 
services, Migration to computers by pub- 
lic safely agencies over the past 10 years 
has been a costly investment. Destruction 
has occurred because the plant environ- 
ment is not suited, in many cases, for 
communications center needs. 

There are over 7,000 public safety 
agencies across America. Most are police 
and fire departments. many of which are 
manned by volunteers. What do these cen- 
ters typically require? They have a radio 
antenna, a few hundred thousand dollars 
in computer-aided dispatch (CAD) con- 


soles. a telephone switch and a Jor of 


software. Most of this infrastructure gets 
tied to a copper rod driven in the ground 
and clamped with a pair of pliers. Usu- 
ally. four types of telephone circuits feed- 
ing the building: 9-1-1. police adminis- 
tration, old seven-digit numbers and data 
lines for outdial to search databases or to 
retrieve automatic location information 
(ALI) for the 9-1-1 caller. Most of this is 
100-pair cable. Most of it is 
protected with cheap carbon protectors 
that cost the phone company a buck each. 
We hive proven that is not good enough. 

All the old vacuum tube radios are 
gone; all the black IA2 copper-driven key 
sets ure gone. Mostly. there is an absence 
of good design and an absence of ground- 
ing standards specific to 9-1-1 facilities. 


ina single, 


Who can use new standards? 
Public safety answering points (PSAPs) 
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receiving 9-1-1 calls are of primary inter- 
est. The Institute of Electrical and Elec- 
tronics Engineers (IEEE) has sought stan- 
dards changes for many years since 
PSAPs began using low-voltage logic cir- 
cuits instead of +250V plate currents to 
do business. 

\The National Emergency Number As- 
sociation (NENA; | joined in 1984, when 
there were 40 members. There are now 
more than 5.000 members.) has also writ- 
ten standards for 9-1-1. The results of this 


‘When the mass of the 
ground exceeds the 
mass of the gear, 
you will improve your 
survival, and 
equipment survival, 
significantly.’ 


work include FCC-adopted regulations, 
operability standards, training, telecom- 
munications device for the deaf (TDD) 
and data formats for location informa- 
tion—but “zip” for the protection of 
equipment. 

It would be expected that the National 
Electrical Association, Underwriters 
Laboratories, the National Fire Protection 
Association (NFPA) and the Association 
of Public-Safety Communications Offi- 
cials—International (APCO) would also 
have a concermed interest. 
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The problem close-up 

My own interest started out local, and 
specific, 13 years ago. The Greater Harris 
County (TX) 9-1-1 Emergency Network 
(GHC 9-]-] ENET) is a communications 
district created in 1983. The network cov- 
ers 2,400 square miles. including Harris 
County, the city of Houston, 36 smaller 
municipalities and Fort Bend County, 
which together contain over 152 public 
safety response entities. The network re- 
ceives telephony from several dial tone 
providers that service over four million 
people in Harris and Fort Bend counties. 
This 9-1-1 network has been branded the 
“Ultimate Real-world 9-1-1 Lightning 
Lab.” Thirty-three massive El Nifio- 
related storms have encroached on this 
network, which is one of the highest fre- 
quency lightning strike areas in the United 
States according to Global Atmospherics 
of Tucson, AZ. 

Lightning strikes in this region of east 
Texas are above normal both in quantity 
and volume, because of both geography 
and geology. Moisture-laden air masses 
from the Gulf of Mexico collide with 
warm air masses in the Houston area, 50 
miles inland, producing numerous strikes, 
both cloud-to-ground and ground-to- 
cloud. Additionally, the region sits atop 
numerous piezoelectric faults and is 
strewn with natural salt domes and man- 
made oil pits for which lightning strikes 
seem to have an affinity. Meteorological 
conditions in recent years have seen an 
increase in the severity of the lightning 


Pickett is director of operations for the Greater 
Harris County 9-1-1 Emergency Network. 
Houston. Contributions to this article were made 
by Northern Technologies, Liberty Lake. WA. 
and Fowler Engineering, Houston. 
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problem. For example. in the area of 
Missouri City, TX, (a Houston suburb) 
last November, we recorded 2,215 strikes 
in one 8-hour period, including 40 or 50 
strikes on a single police radio tower. 
Ground strikes as strong as —159kKA have 
been documented. 

Since 1987, 21 of 39 sites in our net- 
work have experienced from one to four 
strikes, including a massive strike at the 
Houston police communications center. 
As a result of my responsibilities for de- 
sign and repair of the emergency network 
systems, I set out years ago to find a better 
way to protect millions of dollars of pub- 
lic safety cquipment—all critical, all re- 
quiring maximum upltime—from this 
assault. 

Experimenting with protecuion schemes 
over time, I developed the following 
axiom: “When the mass of the ground 
exceeds the mass of the gear, you will 
improve your survival, and equipment 
survival, significantly.” 

Over time, the program steps became: 
(4 to install silicone avalanche diode line 
protection on al! communications and 
power circuits entering the building, 
not just the critical ones 
to move the antenna away from the 
building—at least 50 feet. if possible 
to bond the main bus and the sub panel 
to the critical equipment. 
to use Copper coating paste on all lugs. 
to use clamping at 400 torque pounds. 
to install center conductor shunt to 
ground on all coaxial feeds from the 
tower antenna. 
to ring the tower with halo grounding. 
to remove all improperly grounded de- 
vices entering the call-taking area. 

[4 to secure all elevated computer floor- 
ing to the common ohm level, 


oO 
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_ to scope all power <5{? to ground, and 
3V peak-to-peak on the neutral ground. 

(1 to have all installation performed by 
experienced communications ground- 
ing specialists. 

These concepts, with a few additional 
refinements, have been developed over 
the last 10 years, 
and comply with 
NFPA 250.1 and 
750.1. They are the 
keys to banking 
your equipment pro- 
tection investment. 


Demonstrated 
success 

Our uptime is 
now at 100%. We 
have extended the 
life of all tariffed or 
owned equipment 
and achieved better 
performance from 
the computers—the 
noise is gone. (In 
fact, after we had 
cleaned up the 
grounding at one 
police center, mo- 
bile officers thought 
there was a new ra- 
dio at the base.) 
Overall, our call- 
outs have been re- 
duced by 92%. In 
addition to protect- 
ing the equipment, 
the best result is 
that It protects our 
people. 

In our experience, 
a minor change in 


the method of bonding the main bus panel 
and the critical 9-1-1 equipment will save 
millions of dollars of damage caused by 
lightning strikes. It will also reduce noise 
on building ground to virtually zero volts. 
Grounding is not enough. Well-designed, 
quick response devices for power protection, 
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line protection and coax protection all play 
a major role in proper design. 

In applying these techniques to our fa- 
cilities, we have found that a commitment 
lo apply an investment equal to 10% of 
the capital budget for the equipment that 
is to be protected is crucial to accomplish- 
ing adequate protection. The alternative 
is someday having to find the budget to 
replace the full investment. As an example. 
We received a severe strike at the Pasa- 


dena, TX, facility that destroyed about $1 
million in radio equipment, owned by the 
city of Pasadena, that was not yet three 
months old. Implementing the above pro- 
cedures cost $60,000—which had an im- 
mediate payback one week alter we fin- 
ished. when a 40KA strike hit the same 
facility, and nothing happened. 

Our team has redesigned grounding 
methodology with maximum payback, 
speedy installation and minimum invest- 
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ment. The scheme has been in place in 
over 80 police, fire and other call-taking 
centers, The plan has successfully re- 
duced the impact of lightning and power 
over a ten-year period to near-perfect pro- 
tection. Noise is eliminated from the 
power provisioning element of each LAN, 
virtually eliminating computer rebooting. 

Historical data documenting the near 
elimination of damage in the Greater 
Harris County 9-1-1 area might be enough 
to satisfy us locally, but to recommend 
these procedures as a broader model, 
more proof needs to be in the pudding; 
that is. proof by simulation. 


If we build it, then well know 

Ideally, the proof would require build- 
ing a look-alike police department that 
could be subjected to man-made simula- 
tors. rather than “waiting for lightning to 
strike” an actual facility. The replica 
building would be constructed as if for 
actual use and equipped with the hard- 
ware used in police communications, in- 
cluding an antenna, working CRT screens, 
printers and other devices collected as 
salvaged but working equipment. This 
would create actual conditions for rigor- 
ous testing to prove the application of 
these basic bonding techniques. The 
mock-up site would be protected to the 
maximum level we could determine. us- 
ing our methods, then “destroyed.” incre- 
mentally, with takedowns of protection 
and grounding, until it equaled a typical 
site. The testing and results could be re- 
corded on video. as well. for dissemina- 
tion into the public safety communica- 
tions community. This visual would be 
easily understood and would provide pub- 
lic safety and commercial executives an 
opportunity to understand the need to in- 
vest 10% of the original capital budget 
for protection and grounding. 

It was decided that the concepts— 
which can be used to define minimum 
grounding and power protection for thou- 
sands of public safety facilities through 
NENA. APCO and national electrical 
standards—would have more merit and 
gencrate more acceptance of the results if 
conducted at the engineering level and 
monitored, To accomplish this project, 
GHC 9-1-1 ENET is cooperating in a joint 
venture with Fowler Engineering, Hous- 
ton, which will provide historical data and 
manpower for testing and recording. and 
Northern Technologies (NTI), Liberty 
Lake, WA, which will provide lightning 
simulation facilities and engineers. GHC 
9-1-1 ENET will ship used. but working. 
devices and technology salvaged from its 
centers to NTI for the project, The 
simulation, conceived in 1996, has come 
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to be known as “Project Zap.” 

Project Zap involves the simulation of a 
police department's electrical infrastructure 
at NTI’s Liberty Lake facility and subject- 
ing it to NTI’s “Big Blue” lightning genera- 
tor, which can produce an 8 X 20 wave- 
form. Now in its final planning stages, the 


project, expected to begin this summer, will 
be covered in a future article. 


Summary 

We have compiled 12 years of histori- 
cal data, showing near elimination of 
lightning damage at our facilities in the 


Greater Harris County 9-1-1 area. We 
anticipate that monitored testing at NTI 
will further prove the need to have new 
protection standards for communications 
centers, both public and private. 


Grounding equipment solves equipment damage problems at cellular site 


A lightning strike at a telecommuni- 
cations tower can fry expensive radio 
equipment. One New Jersey-based en- 
gineering firm dealt with this problem 
for a New York state cellular provider. 

The cellular company’s vulnerable 
equipment included receivers, transmit- 
ters and couplers—equipment valued in 
the millions of dollars. The site in- 
cluded three transmitting antennas and 
six receiving antennas located on a 
mountain top in southeastern New York 
state, near Harriman. Whenever a thun- 
derstorm would occur, it was liable to 
large lightning strikes. 

“Tt’s well known that large towers are 
very good lightning rods. For example, 
the towers near Harriman were not only 
getting hit, but they were sustaining a 
lot of damage to the equipment inside 
{the shelters], which is a good indica- 
tion that there was a grounding prob- 
lem,” said Kevin Leary, P.E., managing 
director of The Avoca Group, 
Watchung, NJ. “Basically, it was blow- 
ing out circuit boards in computers and 
radio equipment,” said Leary, who is an 
electrical engineer. 

Avoca is an engineering and planning 
consulting firm primarily involved in 
consultation, design and planning for 
the construction of paging, cellular, 
PCS, satellite, E-911 and cable TV sys- 
tems. In the site preconstruction phase, 
Leary said, one of the first things Avoca 
does is test the site soi] resistivity to 
determine how suitable the soil is for 
grounding requirements. That informa- 
tion is then given to the construction 
contractor. 

To solve the problems at the 
Harriman site, Leary first tested the 
existing grounding system in place: 
conventional ground rods installed in 
drilled holes in solid granite. He dis- 
covered that the original construction 
contractor had backfilled the drilled rod 
holes with material that had washed 
away over time, leaving the grounding 
rods rattling loosely in open holes, The 
ground resistance was high, 502 to 
600. After assaying the rocky soil, 
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Avoca sent the data to a company that 
specializes in grounding systems. 

“We told them that we had a real 
problem here since the soil was so 
rocky. It was not at all the normal type 
of site that we work with in this part of 
the country. We usu- 
ally have at least some 
kind of soil and ground 
cover to work with, 
but this was basically 
solid granite,” Leary 
said. “Plus, we needed 
to be able to re-install 
rods with the least 
iit amount of on-site 
work, because it was such a steep, 
mountainous area. We had to use a 
truck-mounted drilling rig that would 
make it up the twisting, switchback 
road. We couldn’t do any blasting, and 
it was heavily wooded. So it was a real 
challenging job.” 

“Lyncole, the company we use for 
grounding systems, was able to evalu- 
ate a very difficult site situation and 
find an economical, efficient solution,” 
Leary said. 

Lyncole Industries, Torrance, CA, 
has been developing and supplying pre- 
cision grounding systems since 1968. 
Its leading product is the XIT ground- 
ing system. The company also performs 
on-site system installation, ground test- 
ing and educational seminars, and dis- 
tributes its own testing and monitoring 
equipment. 

Because every site has different soil 
conditions, no two grounding grids are 
identical. Analyzing and interpreting 
soil conditions are important steps in 
designing a precision grounding sys- 
tem. Extremes in soil moisture, ambi- 
ent temperature and soil content need 
different grounding specifications. 

An effective grounding system 
should be more than just a copper pipe 
attached to a strand of wire. For ex- 
ample, Lyncole starts with a high-qual- 
ity, 2"-diameter, copper tube with an 
exothermically welded pigtail. Breather 
holes are drilled at the top to bring in 


moisture, and weep holes are placed 
along the length of the tube in order to 
form electrolytic roots. The tube is 
filled with Calsolyte, an electrolytic 
compound that attracts moisture from 
the air. The rod is then inserted into the 
earth and surrounded by a backfill of 
bentonite clay material Lyncole sup- 
plies under the trade name Lynconite. 

Over time, the clay increases in den- 
sity, adhering to the rod surface and cre- 
ating an excellent conductive medium 
with the surrounding soil. The clay is 
non-corrosive, with a pH of 8.0, and 
also protects the rod from acids in the 
soil. The clay has a resistivity of 
2.5Q/m, which in conjunction with the 
electrolytic solution inside the pipe in- 
creases the overall effectiveness of the 
system. The system is designed to im- 
prove performance over time and pro- 
vide a seasonal stability. 

At the Harriman cellular site, four 
new holes were drilled for locating the 
new rods in a 100ft X 100ft base area. 
V-shaped notches were cut in the gran- 
ite for placement of the ground wires, 
which were then covered with a con- 
crete material. 

Leary said one of the benefits of us- 
ing the bentonite clay backfill material 
that Lyncole supplied is that it retains 
moisture and expands, so il is not as 
likely to wash away over time. 

“This tremendously improved the 
grounding problem at this site,” Leary 
said. “We got the ground resistance way 
down, below 100, which is very good, 
thereby solving the lightning damage 
problem.” 

“The savings that come into play 
when using an efficient grounding sys- 
tem are that you're eliminating down- 
time when electronic equipment has to 
be repaired. Also, the high cost of re- 
placement parts for damaged equipment 
can be avoided,” Leary said. “Many 
companies think that they don’t have 
the time or manpower to worry about 
installing a good ground, but this sort 
of thinking can get them into trouble in 
the long run.” ah, 
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Benchmarking tools enhance 
wireless test and measurement 
for competitive analysis 


Benchmarking tools are not only a means of rectifying specific network 
problems and ensuring ongoing quality. They also provide documentation of 
competitive advantage over similar wireless services. 


By James Kobielus 
and Andrew Woessner 


Competitive benchmarking tools are a 
new addition to the test and measurement 
arsenals of wireless carriers. These tools 
allow carriers to measure their quality of 
service (QOS) against competing cellu- 
lar. personal communications services 
(PCS) and enhanced specialized mobile 
radio (ESMR) carriers in their geographic 
markets. 


What is competitive QOS? 

The importance of competitive QOS 
has grown as the wireless industry has 
matured and new licenses have been 
granted or auctioned to aggressive new 
carriers. QOS will separate the winners 
from the losers in the competitive wire- 
less industry. 

Before the turn of the millennium, 
high-quality audio performance from 
wireless systems will become a competi- 
tive necessity, something that subscribers 
will take for granted. Operators who fail 
to deliver acceptable audio quality 
performance—as measured by audio qual- 
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ity and other metrics—will rapidly lose 
customers to any of several competitors, 
be they traditional cellular carriers or the 
new breed of PCS, ESMR, wireless local 
loop (WLL) and mobile satellite service 
(MSS) providers. 

The subscriber’s ear is the final judge 
of any wireless telephone system. Cus- 
tomers do not care about network tech- 
nology and engineering issues, such as 
time-division multiple-access (TDMA) 
vs. code-division multiple-access 
(CDMA). They just care about perfor- 
mance. They will have every incentive to 
switch competing wireless service provid- 
ers, technology notwithstanding, in the 
same way that they already change their 
landline long-distance providers, 

This means that wireless operators will 
have to increasingly focus on subscriber- 
perceptions of quality. They will need to 
concentrate their efforts on areas of com- 
petitive weakness, such as the incidence 
of noise and distortions due to radio fre- 
quency (RF) phenomena. Quality-related 
systems test, measurement and optimiza- 
tion activities will grow in importance. 

QOS is a composite metric made up of 
several call-related factors that contribute 


Figure 1, Configuration of a typical landline-to-mobile cellphone call. 


directly to end-user satisfaction. 

& Call initiation — When the sub- 
scriber hits “SEND,” does the call go 
through? There are three possible results 
from hitting the “SEND” key: 

J no-service areas — The call does not 
go through, and the subscriber has to wait 
until he or she reaches another coverage 
area. 

U blocked calls — The call does not go 
through, and the subscriber has to hit the 
“SEND” key a second time. 

QO good initiations — The call goes 
through. 

p> Cail access — Assuming a good ini- 
tiation, how long did it take for the sys- 
tem to grant the subscriber access to a 
voice channel? This is not a critical factor 
unless access times exceed 15 seconds, at 
which point the subscriber starts to won- 
der if the phone is working properly, 

pm Call quality — Once the call has 
gone through, how clear, intelligible and 
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distortion-free is the audio transmitted 
between both ends of the connection? 
Graded on an MOS (mean opinion score) 
basis, there are five possible scores: 

5 = excellent (no distortion detected). 

4 = good (a little distortion detected; 
not annoying to the listener). 

3 = fair (some distortion; slightly 
annoying). 

2 = poor (significant distortion; 
annoying). 


] = bad (almost unintelligible; very 
annoying). 

p& Call completion — Assuming that 
audio quality is good enough (and does 
not annoy callers to the point where they 
abandon the call in frustration), was the 
call completed successfully? A call can 
end for the subscriber in two ways: 

© normal end — The call ends on de- 
mand, when the caller presses the “END” 
key or replaces “on-hook.” 
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dropped calls — The system drops 
the call before the customer is ready, such 
as through faulty hand-offs. 

Each carrier (indeed, each subscriber) 
will apply different weightings to these 
various QOS factors. depending on back- 
ground, expectations, applications and the 
current state of wireless technologies. 

The quality bar on all of these param- 
eters will only get higher over time. Cus- 
tomers have come to expect continual 
improvements in wireless system perfor- 
mance in voice quality, due to techno- 
logical advances and fierce competition. 
As wireless systems mature, customers 
will expect wireless voice quality on a 
par with traditional wireline telephone 
service, 


Troubleshooting QOS preblems 

QOS and user satisfaction not only 
depend on the expectations of subscrib- 
ers, but also on the intricate, end-to-end 
network infrastructure that supports a call. 
The perceived quality of audio transmis- 
sions in a wireless network depends on 
the performance of every system and 
component between the people speuking, 
including every switch, trunk, line, cross- 
connect and radio-frequency (RF) chan- 
nel. It also depends on the quality of the 
subscribers’ mobile terminals and how 
those phones are used. 

When analyzing the quality of a given 
voice call, one must consider the techni- 
cal environment specific to that call, Most 
calls placed from or to cellphones involve 
connections with the landline public 
switched telephone network (PSTN), as 
shown in Figure | on page 16, 

Audio quality problems can be intro- 
duced at any of the following nodes or 
circuits: 

Q landline phone. 

S inside wiring—including jacks, hori- 
zontal cabling, punchdown blocks and 
cross-connects—connecling the landline 
phone to an office private branch ex- 
change (PBX). 

PBX. including trunks connecting to 
the PSTN. 

J PSTN, including trunks connecting 
to the cellular operator's mobile telephone 
switching office (MTSO), 

4 MTSO. 

J base station controller (BSC) or 
mobile system controller (MSC). 

S voice coder. 

Q base station. 

a RF channel, 

+ cellphone. 

On this end-to-end call configuration, 
the only components typically under the 
Wireless service provider's control are the 
MTSO. BSC or MSC. voice coder, base 
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station, intranetwork trunk routes and, to 
a lesser extent, the RF channel. Service 
providers have little control over the type 
or quality of terminal equipment em- 
ployed by their subscribers or over the 
subscriber's usage patterns or habits. 

In most operational wireless networks, 
performance of infrastructure hardware— 
the MTSO, coder, trunks and base sta- 
tions—is fairly stable. The basic network 
architecture is modified slowly over time, 


usually in a Ughtly controlled fashion 
subject to thorough testing and quality 
assurance. Consequently. infrastructure 
establishes a baseline quality to which 
customers, theoretically, usually adjust 
their expectations. 


Isolating RF channel QOS problems 
The one QOS factor that fluctuates 

constantly is the RF channel. Its reliabil- 

ity is affected by dynamic atmospheric. 
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morphologic, geologic, hydrologic and 
traffic conditions present between fixed 
base stations and roving users. Fading. 
multipath, interference, noise and hand- 
offs can degrade audio quality and cause 
it to fluctuate widely sometimes within a 
given phone call. One could argue that 
the bulk of users’ reported audio quality 
problems on wireless networks can be 
attributed to dynamic RF conditions that 
were not foreseen or addressed adequately 
in the network design. 

Many audio problems are caused or 
aggravated by RF factors and are com- 
monly experienced in calls between land- 
line and wireless telephone systems. The 
problems include: fading, static, noise, 
distortion, cross-talk, interference, clip- 
ping, echo and delay. 

Wireless service providers usually ad- 
dress RF-related audio problems through 
regular modifications to their RF network 
design. such as adding base stations and 
repeaters, subdividing cells and sectors, 
and changing the tilt and beamwidth of 
transmitters. 

No wireless carrier can claim to have 
eliminated RF-related QOS deficiencies 
from every hill, dale and office park in its 
market. Carriers do their best to maxi- 
mize coverage, keep unwanted interfer- 
ence at bay, and minimize bit-error rates 
and dropped handoffs, but RF links are 
notoriously trouble-plagued. Bedeviled by 
tricky terrain, volatile weather conditions, 
and the ever-shifting landscape of fixed 
and mobile obstructions, RF propagation 
modeling is an inexact science—an 
engineer's rolling headache of network 
remodeling, retesting and reconfiguration. 
Each wireless carrier focuses on address- 
ing a “Swiss cheese” pattern of weak 
zones in its system while searching for 
similar deficiencies in competitors’ net- 
works that can be called to a customer's 
attention. 


Competitive benchmarking tools 

Into this intensifying dogfight step the 
competitive benchmarking tools, To de- 
sign our tool system, Benchmarker, we 
identified three fundamental tasks the 
system would have to perform: emulation, 
comparison and analysis. 

p> Emulate the subscriber — The 
benchmarking tool should automatically 
place and receive wireless phone calls: 
take QOS measurements on those calls 
(initiation, access, quality and completion 
factors); geolocate QOS measurements 
with a navigation technology, such as 
GPS; and log measurements with naviga- 
tion coordinates. 

p Compare access protocols, bands, 
and service providers — The tool should 
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place calls and take QOS measurements 
on all wireless access protocols. bands, 
and service providers in a given geo- 
graphic market, This would enable 
“apples-to-apples” QOS comparisons 
across different service providers imple- 
menting different technologies. {t should 
be possible to place multiple calls con- 
currently from the same mobile bench- 
marking tool to as many as eight wireless 
service providers, reflecting the number 


of available cellular, PCS. and ESMR 
(and. soon, mobile satellite) service pro- 
viders available in a given geographic 
market. A full-fledged competitive 
benchmarking tool should support all of 
the following common digital and analog 
wireless protocols: AMPS, IS-54B, IS- 
136 (800MHz and 1.9 GHz), 1S-95 
(800MHz and 1.9 GHz), GSM (900MHz, 
1.8GHz and 1.9GHz) and Iden. 

& Analyze the data — The tool should 
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come with software that produces detailed 
management level reports, statistical 
graphs and location plots. Using these 
outputs to identify competitive strengths 
and weaknesses, a wireless carrier can 
then use the engineering data collected 
simultaneously with the compettive data 
to locate and resolve problems quickly. 


Benchmarking tool architecture 

A full-featured, competitive bench- 
marking tool requires mobile. landline, 
data collection and audio quality 
components. 

> Mobile unit — This unit, typically 
installed in a “drive-test” vehicle, con- 
sists of multiple portable wireless phones 
and scan receivers covering all protocols 
and bands to be benchmarked; a naviga- 
tion system, such as GPS or Travelpilot, 
to correlate measurement data with lati- 
tude and longitude coordinates; and a 
portable computer to set up measurement 
sessions, autodial the units cellphones, 
store collected QOS metric data and view 
data as it is being collected, Special 
mounting hardware is needed to seat the 
unit’s chassis, and all portable phones, in 
the vehicle's trunk. The mobile unit draws 
power through a direct connection to the 
vehicle's battery. 

> Landline unit — This unit, usually 
installed at a carrier's network operations 
center, MSC or MTSO, consists of land- 
line phones that automatically (via com- 
puter scripts) dial or answer calls to and 
from the cellphones in the mobile unit. 
This simulates the typical mobile-to-land- 
line configuration of most wireless calls. 
Whereas the mobile unit collects QOS 
data on the downlink, the landline unit 
collects corresponding data on the uplink 
of a call, Time synchronization (“hand- 
shaking”) between the landline and mo- 
bile units is necessary to merge and cor- 
relate the resulting data to produce a com- 
posite portrait of wireless QOS. 

p> Data collection, analysis, post- 
processing and reporting — This requires 
software with geographic information 
system (GIS) capabilities. As previously 
discussed, this software should support 
collection, correlation, analysis and 
display of QOS data from uplink and 
downlink QOS data. 

> Audio quality measurement — Both 
the mobile and the landline units should 
contain audio quality measurement mod- 
ules, usually based on digital signal pro- 
cessing (DSP) technology, that produce 
MOS-like ratings of downlink and uplink 
audio quality on calls. 
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module, called Auryst (aural analyst) as- 
sesses acceptable voice quality measure- 
ments in both digital and analog wireless 
systems based on validated user audio 
perception. The module measures wire- 
less network voice quality as it would be 
perceived by the average listener. The 
module generates audio quality scores 
(AQS) on a scale of 1 to 5, as previously 
discussed, that are highly correlated 
(>95%) to known differential MOS 
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(DMOS) data validated by Comsat Labo- 
ralories, which performs listener 
evaluations. 

The audio quality module ts based on 
an LCC-developed model (patent pend- 
ing) of auditory perception that is derived 
from wavelet decomposition theory and 
accounts for auditory nerve-firing rates. 
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focuses on elements of speech and sound 
that are critical to user perception, such 
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as frequency sensitivity, ime resolution, 
masking phenomenon and intensity. 

The audio quality module uses built-in 
reference speech samples—male and fe- 
male—that are transmitted through the 
wireless system to establish a standard of 
acceptable voice quality. Specch samples 
are of phonetically balanced Harvard 
sentence-pairs to ensure that the audio 
quality measurements are taken on a rep- 
resentative phonemic sampling. Using 
high-speed DSP technology and a custom 
filter bank, the module can analyze and 
quantify distortion between reference and 
impaired samples in real time. Alter- 
nately, this information can be collected 
for mapping. post-processing. analysis 
and reporting in a Windows-based, post- 
processing application, 

The module is used to generate 
“source-referenced” AQS metrics, which 
are analogous to source-reference DMOS. 
Source-reference AQS measures RF- and 
coder-impaired speech against “clean,” 
pre-coder source speech. This is useful 
for characterizing the quality, including 
coder- and RF-related impairments, of 
calls on a single wireless system. Figure 
2 on page 26 illustrates how the module 
computes an AQS. 

AQS is measured in simplex mode, on 
either the forward or reverse channel, at 
any point in time during measurement. In 
addition to AQS, the audio quality mod- 
ule measures various follow-call param- 
eters and call statistics, such as the inci- 
dence of call setup failures, busy signals, 
dropped calls, hand-off exceptions and 
completions. 

The audio quality measurement mod- 
ule is designed to work with the leading 
digital and analog wireless protocols. RF 
engineers can receive and merge uplink 
and downlink measurements for audio 
quality, thereby supporting assessment of 
the baseline quality of an entire system. 
Moreover, engineers can use the technol- 
ogy to compare the quality of their serv- 
ice with that of competitors—regardless 
of which technology the competition uses. 

The Benchmarker system measures au- 
dio quality on as many as eight digital or 
analog networks simultaneously. The 
landline audio quality measurement mod- 
ule performs uplink quality measurements 
on tones received from the mobile unit, 
while the mobile devices measure down- 
link audio in similar fashion, by measur- 
ing audio or tones transmitted from the 
landline unit. 

Test calls can be initiated and answered 
automatically by either the landline or 
mobile unit. The landline unit module is 
capable of unattended, script-driven op- 
eration for each analyzer that controls 
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Figure 2, Method used by the audio quality measurement module to compute an audio quality score (AQS). 


calling and answering, and it can be lo- 
cated for call termination at a mobile 
switching center or at a standard public- 
switched telephone network (PSTN) line 
interface. The landline unit supports an 
interface to the analog North American 
PSTN access loops and to international 
digital phone systems. 


Ongoing benchmarking 

Competitive benchmarking is an impor- 
tant activity that is of common interest to 
engineering, marketing, and executive- 
level personnel. Benchmarking is often 
used to set engineering goals and guide 
network expansion and optimization ac- 
tivities. Benchmarking must be based on 
valid methodologies that ensure that re- 
sultant data is clear and easy to interpret 
by all parties. To work through the com- 
plexities of a benchmarking operation, 
carriers should expect the benchmarking 
provider to offer tools, methodology and 
training. 

» Benchmarking tool — The tool must 
support all of the carrier's benchmarking 
requirements, as discussed above, and be 
easy to install, use, administer and main- 
tain by engineering staff. Ideally, the tool 
should output data to RF post-processing 
and analysis packages that carrier person- 


nel are already using. 

& Methodology development — With- 
out appropriate data collection and analy- 
sis procedures, the competitive bench- 
marking results obtained can be extremely 
misleading. Benchmarking procedures 


Benchmarking 
procedures must mesh 
with the carrier’s 
system engineering 
and field operations 
and be capable of 
being carried out 
consistently, over time 
and across markets ... 


must mesh with the carrier's system engi- 
neering and field operations and be ca- 
pable of being carried out consistently, 
over time and across markets, by carrier 
personnel and engineering consultants. 
Better results can be obtained from bench- 
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marking tools when they are bundled with 
consulting services that show the carrier's 
engineering staff how to make the most 
effective use of the equipment, analyze 
the benchmark data, and use those analy- 
ses to modify and optimize their systems. 

> Documentation, training, and sup- 
port — Benchmarking tools and opera- 
tional procedures must be presented to 
carrier staff through intensive, upfront 
training. The provider must be able to 
supply ongoing remedial training and in- 
service support, Well-organized, ecasy-lo- 
read course materials, user manuals, ap- 
plication notes and service bulletins 
should be provided. 

Effectively implementing a complex 
measurement system requires a carricr to 
rethink how it monitors its RF networks 
and to reconfigure support systems ac- 
cordingly. The measurement system 
should include a landline unit, a mobile 
unit, and data collection, analysis, post- 
processing and reporting software with 
GIS capabilities. 


Conclusion 
Competitive benchmarking solutions 
provide the hard QOS data demanded by 
today’s maturing, competitive wireless 
industry. With this data, wireless opera- 
tors can perform intelligent optimization 
of their networks. Instead of simply look- 
ing for problem areas in their networks, 
they can look for areas of competitive 
weakness. In this way they can better 
prioritize which network problems need 
to be addressed and better answer the 
question of “How good is good enough?” 
Supplying the data “ammunition” for 
quality “shoot-outs” between rival carri- 
ers, these tools are catalysts for raising 
industry-wide QOS levels to new heights, 
Subscribers—and the industry as a 
whole—can only benefit from this re- 
newed atlention to service quality. 
os 


FLEXWELL® Foam-Dielectric Coaxial Cable and Connectors 


Superior Performance, 
Maximum Flexibility 


and Waterproof too! 


FLEXWELL cable features a copper corrugated outer conductor providing the Superior performance 
you need along with maximum flexibility for ease in installation. 


The proprietary closed cell design of the foam in FLEXWELL foam-dielectric coaxial cable coupled with 
RFS Cablewave’s waterproof connectors ensures a uniquely Waterproof system. 


Proven performance is why, more and more, the wireless industry's preferred choice is 
RFS Cablewave’s FLEXWELL coaxial cable, connectors and installation accessories. 


Gi) RADIO FREQUENCY SYSTEMS 
gawes_ RFS Cablewave 
(Cities 


60 Dodge Avenue, North Haven, CT 06473 
Phone (203) 239-3311 Fax (203) 234-7718 
www.cablewave.com 


Visit us at IWCE Booth 106, 


Circle (23) on Fast Fact Card 


UHF trunking: Promised land? 


Private radio system users and commercial operators, pushed and prodded by 
consolidation and auctions, may view 450MHz-470MHz as the last bastion in which 
to operate. Manufacturers are keen to respond to new growth with new products. 


By D.A. Keckler 


The growth of specialized mobile radio 
(SMR) over the past 15 years largely de- 
rived from activity in the 800/900MHz 
bands, where trunking was allowed by the 
FCC and for which popular trunking pro- 
tocols and equipment were created by 
major manufacturers such as Motorola, 
E.F. Johnson and Ericsson and supported 
by many smaller companies. 

Over the past three years, most of 
800/900MHz, through consolidation, 
buyouts and government auctions, now 
lies in the hands of a few large carriers, 
particularly enhanced SMRs (ESMRs). 
However, radio people are an entrepre- 
neurial breed, and many service providers 
who handed over their frequencies are 
itching to reprise their former successes. 
Private industrial radio needs more air- 
lime as well, but little spectrum is avail- 
able above 800MHz. 

The “refarming” process for the lower 
frequencies instigated by the FCC about 
five years ago created uncertainty. This, 
along with spectrum freezes above 
S8OOMHz and auctions in several bands, 
tied the hands of private and commercial 
licensees as well as manufacturers, 

Refarming is over; it's time to plant. 

Replacement of Part 90 rules to revise 
the Private Land Mobile Radio (PLMR) 
services went into effect in October 1997, 
with three particular effects: 

QO All the former radio services have 
been consolidated into two pools. Public 
Safety and I[ndustrial/Business, with fre- 
quency coordination competition for most 
of the Jatter. This reduces the types of 
service to four: conventional and trunked 
for each of the two pools. All other small 
radio service names are gone. 

O Narrowband standards have been 
adopted for channel spacing. 

4 Trunking is now allowed in the 
1ISOMHz and 450MHz bands. 


Keckler is features editor. 


Private carriers and community re- 
peater owners need the capacity trunking 
can provide. Trade associations have al- 
ready noted that they don't expect or want 
to see a “replay” with UHF of the 
800MHz exclusivity created by the FCC. 
As Mark Crosby, president of the Indus- 
trial Telecommunications Association has 
said of 450MHz, “It’s all we have in the 
immediate future. Right now, for the short 
term of three to five years, we've got to 
look at this band.” 


Back in the saddle again 

Dislocated SMR entrepreneurs now 
have the opportunity to set up multichan- 
nel trunked networks, us they did at 
800MHz, by acquiring conventional UHF 
repeaters and converting to private carricr 
status. Analog SMRs, non-competition 
clauses not withstanding, can get back in 
business. They can again handle dispatch 
customers who cannot afford, and do not 
need, services as provided by large con- 
solidator ESMRs. 

The frequency coordination load since 
October has been heavy. Everyone is 
heading for the promised land—below 
800MHz. As noted in this month’s edito- 
rial (see page 4), like the opening of the 
Old West, trunking may have effect of 
making incumbent conventional users 
identify with the Indians—urged to mi- 
grate or to sell out. 

To continue the Old West analogy, 
UHF already has been “homesteaded” to 
some extent by “Sooners.” who, based 
on FCC staff opinions and a lack of spe- 
cifically proscriptive regulation, built 
trunked systems in most major U.S. mar- 
kets. Operators simply observed the old 
rule of “monitor before using.” What the 
FCC was busily trying to determine was 
already obvious to radio people: exist- 
ing, affordable trunking equipment and 
no exclusivity—in short, plowable land. 
With the advent of the FCC’s Second 
Report and Order (SRO) on Part 88 last 
October. however, the territorial gov- 
ernment arrived, and “Boomers,” not 


“Sooners,” are the order of the day, 


No more ‘wide-open spaces’ 

The original separation for 450MHz- 
470MHz was |00kHz, which was reduced 
to 50kHz and then to 25kHz in 1967. In 
1970, special low-power 12.5kHz offset 
channels were introduced. Refarming re- 
duces separation for channels from 15kHz 
or 25kHz to 6,25kHz over the next seven 
years. Primary frequency licensees who 
do not change their systems are unaffected 
for the present and can replace system 
components with equally wideband equip- 
ment (although it is expected that every- 
one will migrate to narrowband over 
time). Manufacturers’ new applications 
for type-acceptance of affected radio de- 
vices must now comply with 12.5kHz for 
UHF, which will become 6.25kHz after 
the year 2005. 


Circling the wagons 

Although UHF trunking is now “recog- 
nized and authorized” by the FCC, there 
are still several details hanging. The rules 
do allow trunking of existing and new 
channels, but they require potential sys- 
lem operators to obtain exclusivity for 
their intended service area. This is cur- 
rently to be accomplished by securing 
written permission from all co-channel 
and adjacent channel licensees whose 
39dBu service contours intersect a 70- 
mile radius from the proposed trunking 
station. [f you have five channels, this 
means everyone else on those five chan- 
nels, and the offsets to those five chan- 
nels, in that radius. The consent agree- 
ments are to be submitted to the frequency 
coordinator and to the FCC with the li- 
cense application. 

Industry reaction to this rule has been, 
well, reactive. The requirement is diffi- 
cult at best in congested metropolitan 
areas. Frequencies below 512MHz are 
mostly held by private users, whose deci- 
sion to accept or reject interference may 
be uninformed. By definition, centralized 
trunking requires exclusive channels, and 
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ALL THE RIGHT 
CONNECTIONS. 


px | Gon) 


Shure ModuLink handheld microphones connect easily 
to virtually all popular radio transceivers with no hardwiring. Simply 
snap the correct cordset into the Modulink microphone and the transceiver. 
And in just 30 seconds, your custamer is ready to roll. 

Save service time and inventory costs while dramatically reducing down- 
time. Provide the sound quality and reliability you have come to expect from 
Shure. Best of all, you'll always have the microphones and cordsets to meet 
your customers’ needs. 

For more information on how you can make all the right connections with 
Shure ModuLink System 1, call 1-800-25-SHURE. 


Transistorzed base Transistor amplified Electret condenser DTMF wath continvous- Aircraft DTM 
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monitor transmit switch pick-up Muminated keypad FAA cestified 
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other users would have to be urged to con- 
verl their systems to trunking as well. 
Manufacturers, system operators, trade 
associations and communications attor- 
neys alike have characterized the rule as 
“burdensome,” “unlikely,” “impractical” 
and some other terms [ won't repeat here. 
However, the industry has responded in a 
more positive fashion with several pro- 
posals to the FCC which may gain favor. 


nking at 800MHz began in the 
1970s. A computer-dependent 
system to use spectrum more ef- 
ficiently, trunking takes advantage of 
the recurrent idleness of transmitters, A 
pool of channels is shared among a 
large group of users who are automati- 
cally switched to an inactive channel. 
In a five-channel trunking system, with 
each channel loaded 50%, channels can 
be accessed 88% of the time. In a 20- 
channel system, with 50% loading, 
acccess is virtually constant. 


Trunking 101 
Trunking falis into two basic types: 
centralized and decentralized trunking. 
p> Centralized trunking — There are 
two classes of centralized trunking, One 


One proposal is to use interference-to- 
service contours instead of a radius to de- 
termine true co-channel and adjacent- 
channel licensees, Supported by AAR, 
AMTA, APCO, ITA, FIT, PCIA, UTC and 
Kenwood Communications, this method 
could determine actual interference po- 
tential, but would still require coverage 
studies. Operators might have to consider 
mergers, payoffs, frequency swaps, and 


will work on non-exclusive channels. ° 
Prior to the completion of refarming, 
many users wanted spectrum efficiency 
and features of 800MHz trunking, but 
the FCC prohibited the use of 800MHz- 
type centralized interconnected base 
stations and switches in VHF and UHF 
systems. Protocols were created to go 
around this limitation by putting the 
trunking functions into VHF and UHF 
mobile and portable units. The protocols 
incorporated dispatch trunking capabil- 
ity using standard VHF or UHF repeat- 
ers. With these scan-based systems, 
channel assignment is determined by the 
logic in the mobile, not by a controller at 
the repeater site. Because scan-based 
trunking is not “centralized,” FCC fre- 
quency coordination requirements were 


The joy of trunking 


uses a dedicated data command channel 
as a control channel, which all inactive 
units monitor, leaving the remaining 
channels (four, in a five-channe! set) 
open for communications. Base station 
repeaters are governed by a micropro- 
cessor, the system central controller. 

In the other class, logic-trunked radio 
(LTR), control data is sent out on the 
frequency that is the next available chan- 
nel. Units assigned to the home channel 
use their home frequency. If it is busy, 
subaudible digital signals switch a user’s 
fleet to any available channel. Each re- 
peater contains a logic module respon- 
sible for signaling on its own channel, 
and the module in each repeater shares 
information with all other logic modules 
through a coaxial data bus. 

p> Decentralized trunking — Central- 
ized trunking is thought by some to be 
impractical for VHF and UHF because 
of a lack of exclusive channels in those 
bands. Decentralized trunking monitors 
or scans. Scan-based trunking protocols 


not considered to apply. 

UHF trunking advantages over 
800MHz trunking include adequate coy- 
erage with more range than 800MHz. 
Repeaters for VHF and UHF cost less 
than comparable 800MHz systems. Mo- 
biles and portables are also generally less 
expensive. Private carrier licensees that 
convert conventional 450MHz repeaters 
to trunked operation can load more cus- 
tomers with existing equipment. 

The advantages of any trunked sys- 
tem include automatic clear channel se- 
lection; privacy; channel exclusivity; 
and selective calling. 


Networking and technology 

Digital technology has led to the de- 
velopment of networks of multiple 
trunked systems to provide wide-area 
coverage with features such as connec- 
tivity, roaming and network manage- 
ment. Digital networking can be accom- 
plished through multisite controllers, 
from companies such as Ericsson. 


relocation as solutions to head-to-head 
inference. An additional tool would be to 
do a search of dead licenses, verify aban- 
donment and request the FCC to cancel 
them, which takes about six months. 
SBT, in a proposal supported in sub- 
stance by PCIA, has recommended a de- 
velopmental license for a fixed period 
(SBT, two years; PCIA, one year). Inter- 
ference would be the responsibility of the 


Site controllers for multiprotocol 
trunking and networking, from companies 
such as SmartLink, circumvent problems 
with proprietary formats and allow ana- 
log systems to compete with ESMRs. 
Multiprotocol systems enable frequency 
crossbanding, call hand-off, and manage- 
ment of customer access and use. 

Transcrypt International/E.F, John- 
son introduced its LTR-Net distributed 
trunking technology and its 2000VX 
repeater in 1997 as a basis for network- 
ing systems. The LTR-Net trunking 
protocol allows over-the-air compatibil- 
ity with existing LTR subscriber units. 
Kenwood Systems Group released a 
100W UHF repeater in 1997, compat- 
ible with KSG controllers, for trunked 
and conventional systems for UHF. 

A networking protocol introduced in 
1997 by Trident Micro Systems is also 
pushing the movement to UHF trunk- 
ing. The Passport NTS trunking proto- 
col, backward-compatible with LTR, 
supports wide-area networking, roam- 
ing between networked sites, selective 
calling and telephone interconnect. 

Trident’s protocol permits crossband- 
ing among 220MHz, 450MHz and 
900MHz. Protocol-equipped radios use 
direct frequency assignment to deter- 
mine operating frequency, Trident an- 
nounced free licenses to qualified 
manufacturers, and in a joint announce- 
ment at AMTEX in November, 1997, 
five manufacturers (Kenwood Commu- 
nications; Ritron, Standard Communi- 
cations and SEA), lined up to support 
the protocol. All the companies are 
manufacturing equipment that supports 
Passport or a hybrid of Passport, LTR 
and conventional UHF. 

Additionally there several new re- 
leases of UHF trunking portables and 
mobiles from companies such as 
Midland USA and Uniden. 

Numerous exhibitors will have UHF- 
trunking-related system and user equip- 
ment at IWCE, April 22-24. The prod- 
uct guide on page 34 lists equipment 
introductions in the exhibit hall. 


—— eee 
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developmental licensee. If no problems oc- 
cur, the license converts to primary status. 

SBT’s proposal in its Petition for Re- 
consideration is a similar plan to licens- 
ing for 43MHz paging, which can inter- 
fere with TV reception. Therefore, there 
is a precedent in the existing rules. 

At presstime, industry sources indi- 
cated that the FCC has some sensitivity to 
modifying the current 70-mile rule, and 
may adopt a Memorandum Opinion and 
Order (MO&O), as early as the second 
quarter of 1998, using interference-to- 
service contours as the guide. 


Smoky signals 

The wording of the refarming SRO also 
creates a technical vocabulary problem. 
The text of the refarming order partly 
discusses centralized trunking, but the 
codified concurrence rules just say 
“trunked operation,” They don’t specify 
centralized or decentralized. 

Complicating this, in the past the FCC 
has issued a citation for operating a sta- 
tion authorized for conventional operation 
in a trunked mode above 512MHz. 

Until the SRO, nothing in the FCC rules 
either prohibited or expressly permitted 
trunked operation below 800MHz. Infor- 
mal bureau policy has been to disregard 
trunking below 512MHz, provided there 
is no interference. Operators of current 
and planned decentralized trunking sys- 
tems (and coordinators) are left hanging 
by the wording as to whether a license for 
a trunked system requires concurrence 
from adjacent licensees regardless of sys- 
tem type—centralized or decentralized. 

The Land Mobile Communications 
Council (LMCC) in trying to address this, 
has come up with a recommendation to 
make the actual technology irrelevant and 
to leave how the system is licensed up to 
the applicant. Systems would be coded, 
“YG" for a trunked and “IG” for a non- 
trunked or conventional system. The 
LMCC plan, currently undergoing a coun- 
cil advocacy vote, says from a frequency 
coordination standpoint, or from a com- 
mission spectrum management stand- 
point, “We don’t want to get into asking 
what kind of decentralized system you 
have; you license it the way you think 
that’s best.” An operator who has a de- 
centralized system that monitors would 
not need clearance. If the system is de- 
centralized with scan trunking in the unit, 
it could be licensed either as an IG or as 
a YG. The YG (trunked) license would 
still be liable to concurrence. 

“Now, the flexibility is on the part of 
the industry,” said ITA’s Crosby, who is 
also an officer of the LMCC. “The indus- 
try can license however they want. So that 


if somebody had an LTR, that needs an 
exclusive YG, you license one channel as 
YG for the control channel, and all the 
other ones are IG, It doesn’t matter to 
us—we [frequency coordinators] don’t 
care. The coordinators don’t want to get 
into ‘Well, if you have this, then you’ve 
got to do that’ ... The LMCC wants to 
give that to the commission—we don’t 
think that needs a rule change.” 


ee 


At the show... 


An “Update on UHF Trunking” panel 
discussion will take place at IWCE on 
Wed., April 22. Chaired by Mark Crosby, 
ITA president, the panel will include 
Rhett Grotzinger, Trident Micro Sys- 
tems; Joe Watts, Kenwood Communi- 
cations; Eliot Terborgh, SmarTrunk 
Systems; and David Terman, Champion 
Communications Technology. 


Now it’s easy fo use two way radios in high nis Just add a 
DAVID CLARK Noise Attenuating Headset and Radio Adapter Cord to 


your two way radio and you will... 


eliminate the hazard of clumsy and confusing hand signals... 
experience crisp, clear communication... 
protect hearing with headsets having a Noise Reduction Rating of 24 GB. 


improve safety on the job 
through better communication. 


Test one of our systems on your job sife. Call toll-free: 


1-800-900-3434 


KH David Clark. COMPANY 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 
TEL: (608)751-5800 E-Mail: sales@davidclark.com FAX: (508)753-5827 


©1996 David Clark Company Inc. 
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IWCE ’98 


Show 


ore than 325 mobile commu- 
nications equipment manufac- 
turers, distributors and service 


providers will convene at the Las Vegas 
Convention Center, April 22-24. Products 
on display will include antennas, accesso- 
nes, cellular items, data communications, 
lighming protection products, mobile and 
portable radios, paging equipment, tone 
signaling equipment, towers and other 
wireless-related items. 

This section is designed to help you 
plan your time at the Las Vegas Con- 
vention Center. Sections include: 

(Va pull-out map on page 32A, includ- 
ing a list of exhibitors and booth 
numbers. 

(4a summary of 
exhibitors’ prod- 
ucts and services 
on display that be- 
gins on page 34. 
Exhibitors listed 
include those who 
submitted infor- 
mation as of press 
time. The names 
of exhibitors that 
are advertisers in 
this issue are higt- 
lighted in blue ink, 
with page references to their ads. 

Symposia at the Expo will cover mo- 
bile communications industry opportu- 
nities and technical topics. Some high- 
lights of the show include: 

CYA public policy panel. On Wednes- 
day, a three-way panel composed of the 
FCC staff, House and Senate staff for 
communications issues and representa- 
tives of industry associations will discuss 
hot topics such as auctions, license 
freezes, spectrum allocations, enforce- 
ment and the role of mobile radio in 
American business. 

(1 A dealer lunch forum. On Thurs- 
day. a progressive lunch will allow deal- 
ers to have round-table discussions of key 
business issues like finance, competition, 
growth, impact of new services, regula- 
tions and emerging technologies, opera- 
tions and marketing. The announcement 


INTERNATIONAL WIRELESS 


COMMUNICATIONS EXPO 


Guide 


of a major FCC initiative supporting fair 
competition Is expected at the luncheon. 
Reservations are required—call fax-on- 
demand at 800-601-3858. 

QO An 800MHz incumbent operator 
rights session. On Thursday, after 
lunch, the ramifications of the spectrum 
relocation in progress for the 800MHz 
SMR band will be discussed. This ses- 
sion promises to be lively. 

QO A special showcase demonstra- 
tion on using the Internet for customers 
service. 

QO A product application showcase 
with presentations from 22 companies 
that are free and open to the public. 

Over the years, 
many new tech- 
nologies such as 
paging, cellular 
and PCS, have de- 
veloped from tra- 
ditional mobile ra- 
dio technologies. 
New applications 
of wireless tech- 
nology continue to 
emerge, IJWCE 
"98 takes you to 
the forefront of the 
latest technolo- 
gies, introduces you to new specialty ap- 
plications and helps you develop effec- 
tive strategies for the future. TIWCE's 
leadership into new markets promises to 
make the 1998 show an unparalleled mix 
of information, innovation and 
inspiration. 

Among the attendees who will benefit 
from the show are dealers; resellers; op- 
erators; commercial end-users; commu- 
hity repeater operators; two-way, SMR, 
paging, cellular and PCS base station op- 
erators; engineering/consulting firms: 
and mobile communications managers 
for public safety agencies, industrial 
plants, national/state/local government, 
military agencies, transportation compa- 
nies, petroleum companies and public 
utilities. 

Mobile Radio Technology will be in 
Booth 1300. See you at the Expo! 


Product Application 
Showcases 


The product application showcases 
offer an in-depth look at the latest 
product offerings. You'll be able to 
compare features, services and tech- 
nologies across the board. 


Mobile Radio Showcase 
Wednesday, April 22 


10:30 a.m.: 
Site selection & performance 
O TX RX Systems 
 Lyncole XIT Grounding 
QO PolyPhaser 
Q Lightning Eliminators 
& Consultants 
(4 Hark Tower Systems 
(4 Barnett Engineering 
{4 CommScope 
{J Argent RF Division 
1:00 p.m.: 
Voice & data communication 
equipment 
Q Intraplex 
O King Communications USA 
2:30 p.m.: 
Dispatch, short messaging & paging 
(4 SpaceCom Systems 
[4 WPCS 
(4 Helper Instruments 
3:30 p.m.: 
Public safety applications 
1 Cerulean Technology 
( Cadex Electronics 
O King Communications USA 


Specialty Wireless Showcase 
Thursday, April 2 
11:30 a.m.: 
Site-to-site communication & trunking 
O IDA 
{4 SmarTrunk Systems 
QO Transcrypt 
QO SmartLink 
Q Adtran 
O SpaceCom Systems 
1:00 p.m.: 
Fleet management: AVL, tracking, 
automatic data, GPS 
O IDA 
QO Mentor Engineering 
{ King Communications USA 
© Cadex Electronics 
3:00 p.m.: 
Internet services for 
& service shops 
{4 Bobby G. Thompson 
& Associates 


dealers 
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IWCE ’98 Schedule-at-a-glance 


“F 


whe 


‘Monday, April 20 
7 am-—5 p.m. 


4, 8 am—S p.m. 


am 


Tuesday, April 21 
7:30 a.m.-5 p.m. 
8 a.m.-5 p.m. 


8 am—5S p.m. 
8 am.—5 p.m. 


Wednesday, April 22 
7:30 a.m.—5 p.m. 

8 am—5 p.m. 

8:30 a.m.—9:45 p.m. 


~ 9:50 a.m. 


q 


a 


eee se see ee see 


10 am.—5 p.m. 
10:30 a.m.—12:15 p.m. 


10:30 a.m.—4:45 p.m. 
1 p.m.-2:45 p.m. 


1 p.m.—5 p.m. 


3 p.m.—4:30 p.m. 


5 p.m.-7 p.m. 


Registration open 

Base station workshops: 
Fundamentals of Radio 
Communications 


Registration open 

Base station workshops: 
Testing the Base Station 
RF Subsystem 

RF Design seminar series 

PCIA’s Licensing Skills 
& Techniques Seminar 


Registration open 

RF Design seminar series 

Opening general session 

Ribbon-cutting ceremony 

Exhibits open 

Business: Inside the Industry 
Associations 

Regulatory: RF Interference 
Solutions 

Public safety: Disaster & 
Emergency Public Safety 
Services 

Technology: Update on 
UHF Trunking 

Applications: Utility SMR 
Systems 

Mobile Radio Showcase 

Technology: What's New in 
Paging 

Applications: Low-power 
Radio Applications 

Regulatory: Public Policy 
Roundtable 

Base station workshops: 
Maintaining & 
Troubleshooting the 
Transmission Chain 

Public safety: Implementing 
Mobile Data in Public 
Safety Applications 

Business: Challenges to 
Success in International 
Business 

Applications: Specialty 
Wireless Applications 
Open New Opportunities 

International reception 
(invitation only) 


Thursday, April 23 
7:30 a.m.-5 p.m. 
8 a.m.-noon 


§ a.m—5 p.m. 
9 a.m.—10:15 a.m. 


10 a.m.-5 p.m. 
11:30 a.m.—4:45 p.m. 
11:30 am.—l p.m. 


1 p.m.—2:15 p.m. 


] p.m—3:45 p.m. 


2:30 p.m.—3:15 p.m. 


Friday, April 24 
8 a.m.—l p.m. 
8 am —S p.m. 


8 am —S p.m. 
9 am.—L0:15 a.m. 


9 aml p.m. 
10:30 a.m. 


April 1998 


Registration open 

Base station workshops: 
Maintaining Reliable Base 
Station Power 

RF Design seminar series 

Business: Success Part 1: 
Strategic Planning 

Regulatory: Update on FCC 
Auctions & the Universal 
Licensing System 

Technology: A Look at 
Global Commercial Trunking 

Applications: A Look at 
Tomorrow’s Wireless 
Communications Systems 

Exhibits open 

Specialty Wireless Showcase 

Dealer's Lunch Forum with 
FCC announcement 

Business: Success Part 2: 
Operations 

Public safety: Contracting 
for Public Safety Services 

Technology: Adding Mobile 
Data to Your System 

Technology: Battery Tech- 
nology, Grounding & 
Surge Protection 

Regulatory: 800MHz In- 
cumbent Operator Rights 

Business: Successful Business 
Management Part 3: 
Profitability 

Technology: Working with 
Wide-area Dispatch-only 
Networks 


Registration open 

Base station workshops: 
Understanding & 
Maintaining the 
Wired-to-Wireless Link 

RF Design Seminar series 

Business: Success Part 4: 
Growth 

Regulatory: Measuring RF 
Emission Radiation 
Compliance 

Public safety: Public Safety 
Information Systems 

Applications: Custom Mobile 
Data Applications 

Exhibits open 

Closing general session 
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Products, services 


The following preview information was 
supplied by the exhibitors. Information 
for listings and booth numbers is 
accurate as of press time and is subject 
to change. See map page 32B for 
complete exhibitor list. 


A.C, Data Systems Booth 1058 
Existing products 

Surge Blox modules—stackable and 
upgradable surge protection devices; Surge 
Blox panels—Surge Blox modules in a pat- 
ented assemblage with a variety of voltages 
and sizes available; AC2 series individually 
fused and alarmed MOVs; Telco, data, T-1 
and E-| suppressors; SPECTX surge- 
protected energy center/transfer switch. 
Circle 201 


A.W. Enterprises Booth 123 
Existing products 

Carrying cases and holsters for two-way ra- 
dios, pagers and pager electronic equipment. 
New products 

Cases for 1998 radios and headsets including 
[-600 by Nextel. 

Circle 202 


Adtran Booth 1562 
Existing products 

Digital communications systems for telephone 
service providers, end users and original 
equipment manufacturers; broad line of net- 
working equipment is for T1/HDSL, ISDN, 
DDS/frame relay and switched 56 digital 
transport access. 

New products 
Tracer digital spread-spectrum radio, a license- 
free wireless dual TI transmission system that 
delivers two Tls, providing point-to-point 
wireless connections of as far as 30 miles. It 
operates in the FCC’s unlicensed 2.4GHz to 
2,.4835GHz ISM (industrial, scientific and 
medical) band. Tracer is for high-speed con- 
neclions for voice, data or video applications, 
linking remote sites and establishing commu- 
nication links for emergency/disaster recovery, 
special events broadcasting or voice/data in- 
frastructure for industrial, utility, public safety 
and public service companies. 
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\dvance Label & Tay Booth 1333 
Existing products 

Custom nameplate labels for all wireless equip- 
ment; warranty and tamper-proof labels to pre- 
vent fraud; pager repair printing systems. 
Circle 204 See classified ads 


Advanced Charger Technology Booth 551 


Existing products 


Activator series of ultra-rapid two-way radio 
battery chargers, including the single-bay 
personal Activator (TBC-20) and the six-bay 
Activator VI (TBC 60), Charges an 1100mAh 
battery in about 30 minutes; eliminates 
memory effect. triples battery life and gives 
maximum capacity charge. 

New producers: 
Ultra-rapid in-vehicle Activator two-way ra- 
dio battery charger, with same features as 
above. 
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Advance Pec Industries Booth 1122 
Existing products : 
Negative pulse reconditioning and chargers 
for cellular phones and two-way radios; pulse 
analyzers for NiCD and NiMH batteries; por- 
table hands-free units for cellular phones. 
New products 
ATSOOOPA pulse analyzers; ATI85HF por- 
table/installable hands-free for digital Nokia; 
AT480HFD portable hands-free for digital 
Ericsson; ATS85XTD portable/installable 
hands-free for digital Motorola. 

Circie 207 See ad page 15 


ALA. a Division Booth 1430 
of Tempo Research 

Existing products 

Hand-held SWR antenna analyzers; hand-held 

Cablemate TDR fault detector; Isopole verti- 

cal VHF and UHF base antennas. 

Circle 208 See ad page 88 


Aerotron-Repco Systems Booth 2000 
Existing products 
RDL series telemetry transmitters and receiv- 
ers; NLR series spread spectrum radio mo- 
dems; MPAC base stations; digital data sys- 
tems; industrial automation; automated ve- 
hicle location systems, 

Circle 209 


AF CommSupply Booth 955 
Existing products 
Wireless communications equipment from 
more than 60 of the industry's manufactur- 
ers such as Andrew, Antenna Specialists, 
Celwave, Decibel, ICT, Maxrad, Times and 
PolyPhaser. Products include base station 
and mobile antennas, cable and installation 
accessories, communications site and test 
equipment, bench supplies and cellular ac- 
cessories. 

Circle 210 


Vir Comm Booth 716 
Existing products 

Reconditioned two-way mobile and portable 
radios; base stations and accessory items plus 
PL, DPL. Quik Call I-II reeds, filters and code 
plugs. 


Circle 211 See classified ads 


American Mobile Booth 712 
Telecommunications Association 

AMTA: Association publications; member- 

ship: regulatory services; 220 publications 

and research services; TradeMap series. 

Circle 212 


American Nucleonics Booth 813 
(SI ea ——_———_— rl. 
Trailblazer interference cancellation system 
suppresses interference picked up by cellular, 
pager or SMR repeater/base station; il leaves 
the desired receive signal unaffected, while 
canceling interfering signals using a patented, 
proprietary adaptive  correlation/de- 
correlation technique. 

New products 
Trailblazer/repeater interference cancellation 
system. 

Circle 213 


Andrew Booth 1623 
Existing products 
Products that serve land mobile, cellular and 
PCS markets; terrestrial microwave, base sta- 
tion, cellular panel and grid antennas; Heliax 
coaxial cable and accessories; towers and 
shelters, 

New products 
Grounding and surge arrestor solution; Heliax 
jumper cables and assemblies. 
Circle 214 


See ad page 48 
Antenes Booth 2023 
Existing products_ 
Mobile, portable and base antennas for two- 
way radio, amateur radio, data telemetry, cel- 
lular, PCS, PCN and SMR communications. 
New products 
Black Phantom antennas; Discadoo: flat 
800MHz/900MHz antennas; Skyhawk: high 
gain fiberglass base antennas; 1.8GHz and 
2.4GHz yagi antennas, 
Circle 215 


See classified ads 


\rgent RE Division Booth 249 
Existing products 
RF safety products; consulting and training 
services. 
Cirele 216 


See classitied ags 


Associates Leasing Booth 6: 
Existing products 
Leasing, financing and insurance programs 
dealers and end-users of all types of commun 
cations equipment; special tests equipment an 
municipal financing; demo and rental equi; 
ment; leasing of sales and service vehicles. 
Circle 217 


Astron/ Antennaen Booth 1153 
Existing products 


Low-band VHF/UHF yagi antenna; MPD 


—————_-. _ OO ee ee eee 
a 
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October 2, 1996. 


Bob Jensen had 
a fire at his mobile 
radio repair shop. 


He had only a 
_ few seconds to 
~~ “s._gave things. 


s for the vote of 
onfidence, Bob. 


ove 


No offense, Fluffy, but the HP 89204 is irreplace- 

able, too. Because the HP 8920A service moni- 

tor provides the edge you need to survive in 
today’s tough business environment. It offers 


“unmatched accuracy (frequency to within .1 ppm). MIL- 


Most importantly, the 8920A service monitor offers superior 
expandability: it can test everything from two-way radios to pagers 
and cellular technologies. Which is important when you're building 


a business. Or rebuilding one, as the case may be. 


Call 1-800-452-4844* Ext. 5119. Talk to Charlie or one of our 
other experts about the HP 8920A and find out how you can get a 


$2000 trade-in value for your old service monitor. 


* Ju Canada call 1-800-387-3154, program number TMUS1O | 1997 Hewlett-Packard Co. TMSRD707/ MRT 
Floffy was not harmed in the making of tis ad. She's as raroburetious as ever. and enjoying Bob's new location, 


Visit us at INCE Booth 216. 


HEWLETT" 
(4) eackano 
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Series power dividers: model D-228-4 dipole 
arrays 

New products = 
Model 155-6 VHF yagi antennas: model 220- 
4+ 200MHz series yagi antennas: model V- 
4600 omni antennas; model MPD series 


power dividers. 
Circie 218 


See ad page 25 


Atlantic Solar Products Booth 1660 
Existing products . 


Solar power systems; solar modules, 


Our Radio/Intercom Systems have... 
Performance Designed In 
Meet NFPA standards with the best sounding noise attenuating headsets available, headsets 
that can also be used with your portable radios. Engineered RFI/EMI and ground loop 
protection. Product reliability developed through 22 years experience justifies our two year 
warranty, a benchmark for the industry. 


System 900 

A single radio model 

with basic features cuts 

cost not corners. 
Headset has PTT and volume control: 


uses standard 1/4" 
phone plug. _—n 


Cost Designed Out 


All models are fully-assembled and easily installed. Our full line of single and dual radio 
syslems ensures that you receive needed performance for the lowest cost. 


Also Available: 

System 1300 with Split Audio for ARFF vehicles 

* Purnper Panel/Driver Headset for vehicles not 
requiting intercom systems, 


System 930 

A dual radio system 

designed for use 

with EMS 

vehicles. Offers 

simultaneous 

transmission, balance 

controls, intercom mute and more. 


New products 
Sunmate solar electric generators, 
Circle 219 


AVCOAML of Virginia Kooth 433 
Existing products 
Portable spectrum analyzers including PSA- 
65 series 
Circle 220 


See ad page 94 


As tec Booth 1223 


Existing products _ 


SOUND IDEAS FROM 


seccom 


CORPORATION 
htip://www.setcomcorp,com 


1400 N. Shoreline Blvd. * Mtn. View, California 94043-1385 « Tel: 1-800-966-1034 © 650.965-8020 
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DSPatch series consoles; color touchscreen 
mouse-integrated radio and telephone console 
systems; as many as [.024 lines or worksta- 
tions; supports directly connected T1 digital 
circuits. 


Circle 221 See ad page 100 


Best Cuse and Cellular Booth 759 
Accessories 
Existing products 
Cellular and paging accessories. Paging: 
housings, chains, leather cases and accesso- 
ries. Cellular: batteries, saver and chargers, 
rapid chargers und leather cases. 

Circle 222 


Cartwright Communications Booth 122 
Existing products 
Infrastructure equipment; mobile and portable 
accessories; antennas; bench and test 
equipment. 
New products 
Wireless solutions cellular accessory rack; a 
retail merchandising system. 

Circle 223 


Cellular & Mobile International Booth 1300 
Existing products 
Published monthly, Ceéldar & Mobile Inter- 
national provides decision-makers with ar- 
licles that examine the technologies, applica- 
tions and equipment of the international wire- 
less communications industry. The circulation 
of 10,000+ reaches system operators, dealers, 
distributors, engineers, large-volume end- 
users (including public safety buyers) and 
manufacturers around the world, including 
Asian, European and Latin American markets. 
Circle 224 See ad page 75 


Cellxion Booth 1652 
“existing products 
One-stop source for communication network 
products and services; turnkey packaging 
construction services, equipment installation; 
shelters; cabinets und towers. 

New products 

Modular expandable cabinet—eight-bay cabi- 
net that allows installation of 19” or 23" equip- 
ment racks. 

Circle 225 


Celwave Booth 925 
Existing products 
Maximizer series, Cellite series; 48522-N bi- 
directional amplifiers; 48610 microcell boost- 
ers; Pencirator series. 

New products 
Maximizer 
ALE869017. 
Circle 226 


APL869012: Optimizer 


Cerulean Technology Booth 1415 
Lxisting products 
Packetcluster Patrol, wireless information 
software; Packettrack, AVL and mapping sys- 
tem software. 

Circle 227 


CES Wireless Technologies Booth 1834 


Existing products 


So 


Cellulat Phones Eroding Away. Your Profits, 


Use of cell phones for fleet communications is expensive. VERY expensive! RoameR One offers a unique 
solution at far less cost. With a RoameR One LM 2-way radio system, users get superior performance and 


advanced digita! features — all without the high variable costs associated with cellular. 
Upgrade Your Customers to RoameR One Today! 


v Flat rate billing ¥ Unlimited usage ¥ No busy signals 
V Built-in data capability ¥ Dispatch and private unit-to-unit calling 


RoameR One «:: 


\' Excellent Dealer Opportunities 


A Company of Intek Global Corporation 
970 W. 190th Street * Torrance, CA 90502 * Phone: 800-306-7626 ® FAX: 310-366-7712 ® Email: info@roamerone.com 
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Mobile display terminals: GPS automatic ve- 
hicle Jocation; status terminal mapping and 
dispatch software; microphones: ANT mod- 
ules: telephone interconnects: repeater 
makers. 

New products 
TRK-240 mobile display terminal; GPS-200 
automatic vehicle location unit: Power-trak 
graphic mapping software; ARI-195E ANI/ 
status display console; VAD-8 audio delay 
modules: RM-20 repeater maker. 

Circle 228 


Existing products 

ChargeGuard automatic on-and-off timer 
switch for two-way radios, cellular phones. 
mobile computers; Shopware software for the 
(wo-way Communications industry. 


Cimarron Technologies Booth 1820 
TS S| | ———— a 
Skymark If GPS-based AVL system: plug-in 


options such as status/text terminal, laptop PC 


_@a'~_ Precision- 

TRIPP LITE Regulated 
De Power 

Supphes 


From the Maker of isobar 
Premium Surge Suppressors 


Model TL 


Wi Ideal for powering =. 
commercial/land-fobile, 
ham/and CB radios © - 

@ New attractive design— ~- 
smaller footprint 
maximizes operating + 
space 1 

i Heavy-duty construction 

Witrim:Une models are 11 
amps. Standard models 
also available from 3 to 
60 amps 


Trim Line Series 


Model TLC 11 
Low-profile unit 

with enclosure for 
integrated base station 
look and protection 


Model TL 11. 
Low-profile unit with. 
footprint to match 
most popular. radios 


The quality you've come to expect fram the maker ol isobar’ Premium Surec Suppressors 
and the industry's most complete line of Uninterruptible Power Supply (UPS) systems 


Order any two DC Power Supplies from Tripp Lite and 
receive a FREE isobar* Premium Surge Suppressor. 


Call (312) 595-4575 (ask for Radio Division) | 


Fay Ji2 tea OU4 WB Panwack We 


4420 OE Email inteeripplite com HB wiwtripplite.com 
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interface for mapping and email, sensor inputs 
and relay outputs; GE-star ANI radio identifi- 
cation products: modules to fit every radio 
type. allows mandown, emergency, radio kill. 
open mic monitor and transmission identity. 
New products 

Skymark I] GPS-based system with new in- 
terfaces for CDPD and cellular systems: five 
sensor inputs and five relay outputs for the 
vehicle; VehicleTracker 4.0 with user-defined 
alarm fences timers. 

Circle 230 


Existing products 

fs", Ya", Ts", D%s" coaxial cable along with 
associated connectors, jumper assemblies and 
other mounting hardware, grounding hard- 
ware and accessories, 


cle 231 See ad pag 


Existing products 
Professional engineering software; signal and 
contour propagation calculation and mapping 
software designed to run under Windows 95/ 
NT, including three-second terrain, seamless 
topographic maps and land use/land cover 
enhanced algorithms. The tool provides sys- 
tem design and analysis capabilities for land 
mobile, SMR, public safety, cellular and PCS 
systems professionals. 

New products 

Enhancements to RFCAD version 2. 

Circle 232 See cl if 
Computer Resour 
MO _—_—_—_——_— i a ae 
Thrukey computer systems for the two-way 
industry: products include sales and service 
management, mobile radio billing, pager bill- 
ing and inventory, all associated accounting 
modules. 

New products 


Software version CRI-PRO 2000, 


IO SC ——————— 
BSXL series omnidirectional! base station an- 
tennas 40OMHz-2.4GHz: BSS series omnidi- 
rectional base station antennas 220MHz- 
960MHz: mobile antennas 30MHz-2.4GHz 
New products 
BSS series omnidirectional base station an- 
tennas 1.2GHz, 1.5GHz, |.9GHz, 2.4GHz; di- 
rectional yagis 22 serics 1.5GHz, 1.9GHz. 
2.4GHz. 


Connect Systems Booth 1800 
Existing products 

LTR system controllers; repeater tone panels; 
interconnects; dial-up paging terminal; com- 
munications systems decoders, 

New products 

Connect Systems model 8300D. 

Circle 235 


Existing products 


YOU NEED AN ANTENNA. 


ANTENNAS BUILT TO YOUR SPECS 


Our expert staff is equipped to engineer and 
manufacture custom antennas and accessories to 
your specifications. We utilize the latest simulation 
and modeling techniques to quickly prototype and 
develop your antenna products. We pride ourselves 
on getting the job done right the first time as an 


extension of your team. 


Consider us your antenna experts. 
* Low Band 
¢ VHF 
¢ UHF 
* 800/900 MHz 
|.S.M. Bands 
Yagis 
Omni-Directional 
Mobile 


Portabl 
iy MAXRAD, we always have available a cians 


full line of high-quality antennas capable 


of fitting a wide variety of RF applications. 
But when your project calls for a custom 
antenna, we excel at working closely with 


you to build the right product, on time, on MA nbbidds. 
budget and on target with the specifications STATE OF THE ART ANTENNAS 


you require. Big job or small, we will do BPE 
what it takes to satisfy your antenna needs. CALL (800)323-9122 meg OUI 


www.Maxrad.com 
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De remotes: tone remotes; de termination 
panels; tone termination panels: local exten- 


sions; multichannel remote systems. 
Circle 236 See ad page 101 
CTI Booth 1916 


Existing products 

Opti-page/voice mail; PR-150 (page re- 
peater); Mitee-page Alpha; Pagemaster Phase 
Il; Opti- TNPP (trink-to-TNPP concentrator): 
TNPP-310 (trunk-to-TNPP concentrator): 
DID trunk manager. 


New products 
TTR-4128 (TAP-TNPP router). 
Circle 237 


Cusheralt Booth 723 
Existing products 

Fixed site, fixed subscriber, portable and 
mobile antennas for PCS. PCN, LMDS. 
MMDS and SMR applications, including 
wireless local loop; antennas suitable for 
RAD/RASP and microcellular configurations. 
New products 


As it turns out, 
Cloning doesn’t always work... 


Insist on the original 
vehicle equipment mounts 


Why? Because Gamber-Johnson combines years of 
proficiency and insight to design the best mounting 
solutions for its customers. 


Where copycat mounts rely on shortcuts to get by, 


Gamber-Johnson offers a proven problem-solving 
approach, 


Unlike copycat mounts. Gamber-Johuson mounts arc 


part of a whole system of products with modular 
assemblies that can be inexpensively upgraded as 
lechnology and vehicles change. 


And where copycat mounts are by definition i 
generation behind, Gumber-fohnson assures vou 
Mate-of-the-art design and construction. 


Stevens Point. WI © 1-800-456-6868 * Fax: | 


For all your mobile equipment... 
for any vehicle...look to the 
leader in vehicle mounts— 
Gamber-Johnson. Often copied, 
never duplicated. 


== CAMBER 
== JOHNSON 


Service & Solutions in Mobile Mounting Hardware 


-SO0-934-3577 


e-mail: gamberj@chaos,coredes.com * website: ww w.coredes.com/~gamberj 
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SXE mobile antennas available in 800/ 
900MHz; SX450 mobile antenna, 450MHz- 
470MHz. S5dB, FR450 omnidirectional an- 


tenna, 450MHz-470MHz. 3dBi, FRX450 
omnidirectional antenna, 450MHz-470MHz, 
SdBi. 

Circle 238 


Daniels: Electronics Booth 3352 
Existing products 
Low band VHF, UHF, 800MHz and 900MHz 
modular radio systems; digital multiplexers; 
exchange and subscriber equipment with ap- 
plications for base stations, repeaters, trans- 
portable radios, rural telephone and ground- 
to-air systems. 

New products 

MT-3 lowband base station: MT-3 redundant 
radio system; MT-3 multiple receiver rack: 
low density digital muluchannel radio system. 
Circle 239 See ad page 84 


Data Express Booth 437 
Existing products 
DE-2400G RF modem with GPS; DE-500 
mobile status messenger: DE-2000 mobile 
data computer with GPS; fleet management 
2000 AVL software. 

New products 

Dispatch Express software. 

Circle 240 


Datumtech Booth 1757 
Existing products 

Automatic vehicle location; wireless video 
surveillance; mobile data technology; heads- 
up display: alarm systems. 

New products 
DT4782 Videocam video surveillance system, 
Circle 241 


Dayicom Technologies Booth 331 
Existing products 

VHF, UHF and 900MHz base station anten- 
nas; VHF, UHF, SOOMHz and 900MHz, cavity 
filters including multicouplers, duplexers, TX 
combiners and RX multicouplers: Mac sys- 
tem remote monitoring unit. 

New products 
Minimac remote monitoring unit! MACNET 
central management software version 2.0; 
2.4GHz grid antenna. 

Circle 242 


David Clark 
Existing products 
Headsets with push-to-talk adapter cords for 
mobile and portable radios; headsets voice- 
activated for portable radios; headsets inter- 
com systems with (wvo-way radio interface. 
SAAC (| (1.  ——— a rrr 
Hardhat-attachable headset compatible with 
C6000 series adapters for portable and mobile 
radios: H6040/H6041 behind-the-head style 
headsets with new comfort and versatility 
features (30% reduction in clamping force, 
rotatable microphone and boom assembly for 
left or right positioning). 
Circle 243 


Booth 401 


See ad page 31 


DCI Digital Communications Booth 2236 


Existing products 


SSN 


= 


Sy 


No matter 
how high, 
how far, 
how fast, 
how clear, 
how icy, 
how windy, 
how wet 


or 
how many. 


PiRod's 
solutions 
are 


SOLID. 


PiRod can manage your unique tower 
needs with custom-designed solid rod, 
free-standing or quyed towers built to 
your specs and erected where you need 
them now. Our towers are solid— 
engineered to handle your most critical 
problems—and customers tell us that 
our turnkey design and erection 
services are pretty solid too. Like our 
record of providing tower solutions 
since 1952. So when you need a solid 
partner for your communication needs, 
call PiRod. When it comes to towers, 
there's just nothing hollow here. 


Solid Rod, Solid Service, Solid Value 


For a free guide to tower selection and 
a fast, courteous response to your 
request for a quotation, contact: 


A\ PARDO INE. 


———"~ Solid Hod, Solid Service, Solid Value 


PiRod, Inc. 

P.O. Box 128 

Plymouth, Indiana 46563-0128 
(219) 936-4221 

Fax (219) 936-6796 
www.pirod.com 
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Bandpass filters; tower-top amplifiers: du- 
plexers; tower-top duplexers. 
Circle 244 


DDB Unlimited/AITD 
Existing products 
Indoor and outdoor enclosures; 
suppressors, 

Circte 245 


Booth 218 


surge 


RF connectors: 7/16" or DIN, BNC, Type Ns, 
SMA, SMB, TNC, SMC, between-series 
adapters, type C and low-]MD interconnect 
products, 
New products 
BNC, type N, TNC with reduced-size flanges: 
one-step type N, SMA and BNC for semi-rigid 
cables; pressmount mounting connectors. 
Circle 246 


Delta Electronics Mfg. Booth 1422 


Existing products 


Digital Dispatch Systems 


Booth 651 


Existing products 


Maximize NiCd and NiMH battery productivity 

with Telepower? Conditioner/Analyzers. State-of-the-art 

patented circuitry assures the most dependable, cost- 
effective battery maintenance systems available. 
They're the perfect complement to JBRO land 
mobile batteries, featuring the industry's highest 
power ratings. Built to OEM specs without the OEM 
price tag, JBRO batteries provide reliable perfor- 


mance every time! Call today for a free catalog. 
NEW! 


Replacement batteries olen, 
for NEXTEL” Powerfones BRO * 
oe a 
y BATTERIES, INC. 


nraneaienetan eee Brand Quality. Value priced. 


sete 
. mo 


1-800-8BATTERY 


JRO Batteries, Inc. 1938-A University Lane Lisle, |L 60532-2150 » Phone: 630/964-9358 Fan: 620/364-9081 Order Entry: 800/237-6435 
JBRO Batteries SW. 25700 1-45 North #111 Spring, TX 77386 Phone: 713/367-9393 Fax: 713/292-7139 Order Entry: 800/245-1138 
Visit us at our website http:\iwww.jbro.com 
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Mobile data communications-based auto- 
mated dispatch systems and vehicle location 
systems. 

New products 
GDT 800 graphical display terminal. 
Circle 247 


Direct Power and Water Booth 753 
Existing products 
Integrated solar power systems; DP&W en- 
closures and solar electric module mounting 
structures; Solec International solar modules: 
Trace Engineering inverters and charge con- 
trollers; Uni-box enclosures. 

Circle 248 


Dispatch Products Booth 2334 
Existing products 

Full furniture systems imegration products 
including modular steel, universal open plan 
and custom-designed furniture and case 
goods. 

Circle 249 


DTC Communications Booth 950 
Existing products 
SK security kits; tactical equipment; headsets. 
New products 
SK-2 inductive loop security kit consists of a 
mini-microphone, palm-held PTT switch and 
inductive neck loop, designed for use with a 
DTC in-the-ear wireless receiver. RM3 re- 
ceiver/mic security kit. A combination re- 
ceiver/microphone and palm-held PTT switch, 
allows the user to transmit and receiver with 
the same ear-worn receiver/mini boom mic. 
Circle 250 


DN Radio Systems Booth S16 
Existing products 
Millennium repeaters and base stations (RTF 
series), trunking systems (DXL-LTR series 
and DXM-MPT1327 series); paging transmit- 
ters; 4000 non-simulcast series and 6000 si- 
mulcast series; radio telephone links RTD- 
series; model 835 AM ground-to-air and 
model 9800 ground-to-air radios. 

New products 

Exicom digital radio link. 
Circle 251 


See ad page 70 


Eaton/Cuther-Hammer Booth 1934 
Existing products 

Fleet Advisor logistics management system: 
Eaton on-board computer; Eaton satellite 
communications modules. 

New products 
Eaton SCM 5500 satellite communications 
module: Eaton SCM 5500L satellite commu- 
nications module. 
Circle 252 


See ad page 52 


Electro-Comm Distributing Booth 113 
Existing products 

Availability of thousands of items from more 
than 80 product manufacturers; provides local 
one-stop shopping for wireless accessories. 
Circle 253 


EPCOM 
Existing products 


Booth 339 


CAUTION: 
CHANGING TEST 
REQUIREMENTS 

AHEAD 


LLL 4 


IFR Systems, Inc. 
RF Division 


Visit us at WCE Booth 2100. 


\-\ 


\- 


Predicting tomorrow's technology is 
a difficult road to travel. But with the new 
generation COM-120B, you don’t need 
road signs to predict the twists and turns 
of wireless communications testing. With 
its field proven performance and incorpor- 
ating over a dozen new innovations, the 
COM-120B easily negotiates the course of 
wireless testing. 

Straight away, you'll experience the blazing 
speed of the upgraded microprocessor. The 
new graphics system provides the flexibility 
to display customized test results. And 
for more demanding test and configuration 


requirements, the COM-120B has an indepen- 


dent functioning tracking generator, that 
allows simultaneous sweeps of two scts of 
RF frequencies. 

Plus, PCMCIA port enhancements give you 


additional flexibility to configure user defined 


test parameters and program files. This 
configurable data port turns the COM-120B 
into a remote controlled input/output 
source, allowing you to initiate tests by 
simply plugging into a modem. And with its 
unique internal/external file storage and 
retrieval system, the COM-120B offers you 
unrivaled data storage, test configuration 
and analysis power. 

Of course, the new generation COM-120B 
is backed by the kind of service and support 
that you expect from a global leader in test 
instrumentation. For solutions that keep pace 
when communication technologies change, 
call 1-800-835-2352. Ask about 
our lease/rental and extended 
Wilrranty programs, too. 


“I found real solutions 
at IFR Systems” 


10200 West York Street, Wichita, Kansas 67215-8999 
316-522-4981 © 1-800-835-2352 © FAX 316-522-1360 

Circle (44) on Fast Fact Card 
Visit IFR Systems on-line at hitp://www.ifrsys.com 


For information on career opportunities, contact IFR Systems Human Resources Department, 


4 


Two-way radio communication equipment 
and a complete line of accessories: major 
brand only tor export: Kenwood: also leom, 
Uniden, Vertex and Maxon. 

Circle 254 See classified ads 


Ericsson Booth 600 
Existing products 
Terminals and mobiles. 
New products 
Dealer programs. 
Circle 255 


E.S.1. Cases 
and Cellular Accessories 


Booth 550 


Existiny products ae 

ESI cases and cellular accessories carry a 
wide variety of paging and cellular products: 
from Plus cases to Ultra Express cases. 
Screws. lens. screw drivers and buttons, In 
cellular: an array of leather cases, quick 
chargers, power cords, 

New products 
Teletae 250 phone housing, gizmo housing, 


about lea 


time to 
WORRYING 


leaving your radio on! 


utomatic [ON/7//#ad timer switch 


for two-way radios, cellular phones .. . 


It’s convenient! 


LEAVE YOUR RADIO ON, UNATTENDED. 


It’s programmable! 


15 MINUTES TO 15 HOURS. 


It prevents dead batteries! 
. +. and protects your radio, too!! 


FOR MORE INFORMATION, CALL 


1-800-458-3410 


Made in U.S.A. by ChargeGuard, Inc., Altoona, PA 
U.S. Patent 4.950,913 Foreign patents pending. 


© 1904 ChargeGuant, Inc, 
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worldline pager housing and radio pager 
housing. 
Circle 256 


Fupen Cable USA 
Existing products 
EC3 corrugated copper cables and connectors 
with lowest Joss and toughest construction; 
12-year warranty. 

New products 
O-ring seal connectors; 
superflex connectors; 
Www. eHpen.com, 

Circle 257 


Booth 1931 


one-piece 1/2" 
new Web site: 


See ad page 20 


Eventide Booth 1404 
Existing products 
VR320 eight—32-channe! digital voice log- 
ging recorder; VR204 four-channel digital 
voice logging recorder: PC remote control for 
use with Eventide digital voice logging re- 
corders: ECW-40 satellite chronometer, 
New products 
Model DIR-911 digital instant recall recorder. 
Circle 258 


Fanon Courier Booth 2001 
Existing products 
Courier: Procom M-54 and MU-S4 four- 
channel capacity. crystal-controlled VHF and 
UHF portable transceivers; Procom M510 and 
MUS510 SW. 10-channel synthesized pro- 
grammable portable VHF and UHF transceivy- 
ers. Fanon: megaphones, P_A. amplifiers: pag- 
ing and talkback speakers, paging systems, 
New products 

Courier: Procom M520 SW, 20-channel pro- 
grammable portable VHF transceiver: Procom 
MU520 SW, 20-channel programmable por- 
table VHF transceiver: FRS Family Radio 
Service UHF portable transceiver, 

Circte 259 See classified ads 


Fibrebond Resources Booth 100 
Existing products _ 
GFRC and solid concrete communication shel- 
ters: guyed and self-supporting steel lowers; 
professional equipment installation services. 
Circle 260 


Fiplex Communications Booth 1238 
Existing products 
Mobile duplexers; base stauion duplexers; 
transmitter combiners; receiver multicouplers; 
RF isolators; filters and preselectors; tower: 
lop systems; power dividers. 

New products 
Dual bandpass duplexers for GSM. DCS and 
PCS applications: “DDBP series:” high- 
power, compact size duplexers for mobile 
applications “DHV dual bandpass 
duplexers for wireless loop applications 
“DDBP series,” 

Circle 261 


series.” 


Ilash Technology Booth 1935 
Existing products 
Tower lights PTB310, FTB312. 


New products 
Eagle alarm management system: 


Flash 


For Commercial and Mobile R ng, the Ff 
Optoelectronics Xplorer’stands ‘alone. Let the Xplorer 
perform all your quick radio checks, instantly determin- 


ing the radio's frequency, CTCSS, DCS, DIMF, deviation The Xplorer’s 2 line LCD 
or signal strength. The Xplorer automatically locks on to can selectively switch 
any nearfield signal from 30MHz-2GHz In less than a between CICSS. DCS 


and DIMF displays. 


second. 


There is no setup necessary-Whether you're in the field 
or in the shop, the Xplorer is the portable, compact 
and economical solution for any two-way communi- 
cations business. 


Frequency Range: 30MHz-2GHz | demodulation / Built-in speake F Di 
Modulation: FM, Deviation <100KHz loormanual frequency hold BINT Dp 
Freq. Response: 50 - 3000Hz — a a eee 8 ee el 


Auto Sweep Time: <1Second : ® 
Input; 500hm, -59dBm @100MHz We et ae) eo — _ 
-25dcBM @1GHz 
oT 5821 NE 14th Avenue » Ft. Lauderdale, FL 
Display: 2 line LCD w/ EL b ight ’ 
sini adap Rear EN Telephone *954°771°2050 Faxe954°771 2052 


Decoding Capabilities 
SICSS Tones: 52 
°$ Codes: 106 Intemet: www.optoelectronics.com 
2S: 16:1 234567890°HABCD | gig Factory Direct Sales Only, 
- <= Prices & Specifications subject to change without notice or obiigation 
See us at IWCE Booth 125. U.S.A. Circle (26) on Fast Fact Card 


Fechnology monitoring services. 
Circle 262 


Fryer's Site Guide Booth 817 
Existing products 
Frver’s Site Guide Directory of Tower Sites. 
coordinates, AGLs AMSL’s, contact names 
and phone numbers featured; data services 
provides electronic data and more 

New products _ 


Tower Owner's Buver’s Guide; tower 


registration services 
Circle 263 


Futurecom Systems Group Booth 117 
Existing products 

Sitexcom on-channel and translating repeater 
systems: Mobexcom crossband and in-band 
mobile repeaters; Chanexcom LA3B multi- 
band line amplifiers 

New products 


Anything Other Than 


@ CommScope 


® 


Isn't State of the Art 


Standard VSWR 

450 MHz - 800 MHz 1.20:1 
824 MHz - 960 MHz 1.10:1 
1800 MHz - 2000 MHz 1.10:1 


1 5/8" 
Frequency 


Actual 


Attenuation’ 
B/100TI 
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FTR single-channel frequency translating 
repeater. 

Circle 264 

Gabriel Electronics Booth 2232 
Existing products 

SS series of spread-spectrum antennas, rang- 
ing from parabolic grids to solid parabolic 
antenna models; SSFP-23 flat panel antenna 
for operation in the 2.3GHZ-2.5GHz ISM/ 
spread spectrum band; other wireless antenna 
products. 
New products 
Sector Horn antennas for point-to-multipoint 
applications—the S90V-380 and S45-380 
Sector Horn antennas operate in the 38GHZ- 
40GHz band. 

Circle 265 


Gamber-Johnson Booth S44 
Existing products 

Notepad; Quad-motion TSS; DS series bases: 
slide mounts; MCS series systems; Radio 
Rock packages. 

New products 
Trunk organizer; seat organizer; quick-release 
post: switch control power center. 

Circle 266 See ad page40 


Hark Systems Booth '22 
Existing products 
SMR/DID interface equipment allowing no- 
answer transfer when a call goes unanswered, 
as well as providing an interconnect network- 
ing hub for roaming; TSM 2000 tower sile 
monitoring equipment with card access. 
New products 

One-number switch, the Mega, with new fea- 
tures such as debit calling, TNPP connection 
to a paging terminal for voice mail alerting, 
expanded voice mail features and alpha 
transcription, 
Circle 267 


See ad page 18 


Hughey & Phillips 
Existing products 
Aircraft warning obstruction lights; all prod- 
ucts are ETL certified and approved by the 
FAA, Transport Canada and [.C.A.0. Product 
classifications are high-intensity strobe lights, 
medium intensity strobe lights, incandescent 
lighted red beacons, neon steady burning 
warning lights and controllers for all systems. 
New products 

24V de FG3000 dual strobe beacon, which 
provides red light for nighttime and white 
light for daytime. 

Circle 268 


Booth 1051 


Hutton Booth 1208, 131% Lal 
Communications 

Existing products. 
Distributor of products from more than 100 
wireless communications equipment manu- 
facturers to wireless carriers, dealers and self- 
maintained end users of communications sys- 
tems; distributor of wireless telephone acces- 
sories, test and shop equipment, radio com- 


munications products, power systems 


If you're designing 
wireless communications devices, 


we're the antenna and battery pack 


specialist you need. 


We developed this 

connector for spread 

spectrum applications 
in compliance with 
- FCC Part 15. 


An impossible deadline. 
A shrinking budget. And the 
antenna and battery pack are 4 


critical to the success of your 


ese 2.4GHz 
tennas for wireless 
Ry LAN applications. 


design. You need Centurion 


International right now, 


: 5 ° likely, yesterday). 
— RF engineering experience ely, yesterday) 


a SSH KR S SSSR SSS Sees Sees 


—_ 
from 3MHz to 94GHz Call us today for a 
— Custom battery pack RE 

assemblies incorporating FREE _— 

nickel cadmium, lithium Antenna nd 
Ss very battery ee ion, nickel metal hydride Battery Pack 
"pack we designand — or alkaline cells | Desi en 
ey tu) ts ds ° ° aie 
rica onl — Full range of frequencies Spec ifications Kit. 
| functional specifications. from 27MHz to 6GHz 


Our customers—many 


> of the leading wireless 
This PCMCIA application _ 


demanded the performance of 
a 17 cmantennaina7 cm 


manufacturers in the world— 
have grown to trust our 
ability to design, engineer 
and manufacture antennas 


and battery packs to tight Get it today! 


tolerances. In high volume. 


ene | 


Wireless Components * Antennas and Batteries 


P.O. Box 82846 Lucent Digital Cellular Telephone 6720 
Lincoln, Nebraska 68501 Centurion International has developed 
800-228-4563 /402-467-4491 antennas for many Lucent Technologies inc, 
less t ts which meet Bell Lab. 
FAX: 800-826-3774/402-467-4528 xz 


Web Site: www.centurion.com 
Email: sales@centurion.com 
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800-228-4563 
Fax: 800-826-3774 


-- Let’s talk. Tell us what 
antenna and battery pack 


you need right now (or more 


Download your free 
On time. And on budget. design software at 
www.centurion.com! 


On time...at the right price...and it’ll work.* 


Centurion International, Inc. 


iSO 9001 


equipment and infrastructure products. 
Circle 269 See ad page 19 


ICOM) America 
Existing prodtuets 
Land mobile commercial band radios; receiv- 
ers and avionic radios. 

New prodticts 
IC-F320/F420 simple low-priced mobile; [C- 
F3S/F4S simple portable: [(C-F35/F45 export 


Booth 422 


portable. 
Circle 270 See ad page 53 
el Booth 159 


Existing products 2 
Ac-lo-de switching power supplies (4A-80A 
models}; base station wraparound covers, de- 
to-de converters: noise filters and surge 
Protectors, 


Circle 271 See ad page 67 


IDA 

“Lxisting products 
Trakit AVL system: RLC-LTI trunking con- 
troller: 24-66 remote controls; Net-link 
mulupath networking: CVT LTR conversion 
kits: V-series mics. 

New products 
Trakit-USA: Trakit-VT vehicle terminal: 
CVT-P LTR conversion for hand-helds. 
Circle 272 See ad | age 78 


Beoth TAS & 30 


IER Systems Booth 2100 
Existing products 

Com-120B communications service monitor; 
1200 Super S communications service moni- 
tor; FM; AM-1600S communications service 
monitor; GPS-101 satellite simulator. 

New products 
“AN” series spectrum analyzers. 

Cirele 273 See ad page 43 & classified ads 


Industrial Telecommunications Booth 635 
Association 

Trade association representing private wire- 

less industry. 

Circle 274 

Instrument Associates Division’ Booth 1926 
Gai-Tronies 

Existing products 

ITR2000 tone remote deskset, [TA2000 tone 

remote adapter; ILD2000 local deskset: 

ITI6000 telephone interconnect; IRC3000 re- 

peater controller. 

New products 

ITR2300 16-frequency tone remote deskset: 

IPE2500 paging encoder/desktop controller: 

ITR1000 tone remote deskset; [L1D1000 local 

deskset; IDRIOOO de remote deskset: 

IDA1000 de remote adapter. 


Ci "75 See ad page 66 


Intellisoft Booth 2422 
Existing products 

BeepPlus management software 5.2; BPMS 
IVR teller: BPMS terminal interfaces; BPMS 
agent access and IVR agent access. 

New products 
IVR Teller. 
Circle 276 


International Crystal Mfg. Booth 2300 
Existing products 
Crystals; oscillators and filters. Manufactur- 
ing is in Oklahoma City and offers quick-turn 
capability. 
Circle 277 


International Mobile Hooth 714 
Velecommunications Association 

Existing products 

IMTA: The Worldwide Directory of Commer- 

cial Trunked Radio Dealers; The Global 


* Digest. 
Circle 278 See ad page 76 
Intraplex Booth 2131 


Existing products 
Intralink 6000 series ISDN multiplexers; 
TDM-160/260 TI/E] multiplexers. 

New products 

DCS-9560 cross-connect access system. 
Circle 279 


Pretensioned grounding strap makes lightning protection a snap 


Protect your system with the new, fast-to-install, 
reliable SureGround™ grounding kit from Andrew. 


The one-piece strap snaps tightly around the 


not your cable, 


Distributor today. 


1-800-255-1479 ext. 293 or 
Fax us at 1-800-349-5444 
Visit our Web Site at 
http://www.andrew.com 


cable's outer conductor and secures with a 
built-in locking clip. Exact contact pressure 
every time. No tools. No lost hardware. 
Done in no time. 


SureGround kits save money and last years longer. Kits are fully 
tested to withstand the most severe lightning strikes. The IEC 


1024-1-compliant solid copper ground lead reduces de resistance 
and lowers impedance so lightning chooses SureGround and 


With SureGround, you can weather any storm with confidence. 


For more details, call Andrew or your local Andrew 


ANDREW. 
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mt 4 é 
Transerypt scrambling 
4 is now available on 
—e a a” most foom F-series 


radio models, 


TRANSCRYPT. 


INTERNATION AL 


~ Transerypt has modi- 
¢ ‘y Y fied their renowned 
a= 1 seraniblers specifically 
( for team. The result: 
J 4 & t- ik areat audio iia highly 


SECHIC CONVETSAHOR, 


CHANNEL SPACING 


teanty I[C-F3vaireilC-F4 unr F-series 
radios (above, in hand) support either 
12.5 or 25 kit: FM channel spacing. 


Most of Icom’s F-series radios 
are multi-mode radios: multi- 
mode radios support 12.5 AND 
25 kHz widths in the 

same radio. 


e Advanced © PC Programming 


Program ’ : 

individual Icom F-series radios can quickly be configured for simple or advanced use. 
sccm Easily PC program a huge variety of settings, even by individual channel. 
ai ¢ The Latest Features & Technology 

25 kHz. The right tool for the right job! Intrinsically safe radios meeting Mil Spec 
may C, D & E ratings. 2-tone/5-tone capability radios with 9600 baud data 
fea ready operation. Simple, secure 2-way radios with a minimum of controls. 
radios Your dealer can configure the correct Icom radio for nearly any situation. 
for the ° ° 

price of ¢ Rugged, Die-Cast Construction 


one! 


All Icom F-series radios feature a one-piece, die cast aluminum chassis for 
durability, signal clarity & efficient heat dissipation. Polycarbonate cases, too. 


° Talented Service & Supper Staff 
Full time technical suCes by phone. 
Ss 


‘ 
©1998 ICOM drei, inc. 7380 116th Ave NE. Bellevue, WA 98004 » 425-454-8155. Icom is the Leader 


The ICOM logo to registered trademark of ICOM, Inc. Transcrypt is o registered trade- 


mork of Tiunscrypt International, Inc, SmocTrunk tis a registered rodemark of Smarlruak in Price Performance 

Systems, Ine. WIREI297¥ p eA : mr 
Compare! Icom offers the best in 

performance and features... for less. 


Call today for 
free brochures 


425-450-6088 


LAND MOBILE 
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Paging Networks Quickly 
Accurately and Cost Effectively. 
Windows® 95-based drive test and 
measurement tool for the Design, 
Verification, Optimization, and 
Maintenance of Paging Networks, 

including Narrowband PCS. 


PageTracke r® Elite 


Delivering on our promise to 
provide the industry-leading 
tool for narrowband PCS 
paging, Grayson introduces 
the newest addition to its 
existing family of paging 
measurement systems, 
PageTracker Elite. 
PageTracker Elite allows users to monitor network performance. 


determine coverage. and examine all messaging for ReFLEX and 
InFLEXion NB PCS networks, as well as providing full support of FLEX.* 


Exterminate the SUue in your paging network with PageTracker Elite. 
“support of Pocsag. NEC, and Golay to follow in later releases. 


& requstered trademark 


mn 


Graysen 
TRELESS:: 4 emuurt 


For a measure of confidence™ 


Grayson Wireless 
140 Vista Centre Drive * Forest, VA 24551 USA 
Toll-free in the US 800-800-7465 
804-386-5300 Fax 804-386-5324 
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Wireless devices; UHF trunking portable, FRS radios. 
Circle 299 


Viisrad 

Existing preducts 
Chrome coil mobile antennas; aluminum yagi antennas; Max base 
mobile antennas: gold anodized yagi antennas: chrome nut mobile 
antennas: fiberglass base station antennas; Max duck portable anten- 
nas; GPS antennas; Mini Mag series antennas; various mobile 
mounts, cables. connectors. 

New products 
MFB24004, MFB24006, MFB24008 2.4GHz omnidirectional base 
station antennas; MYP24013, MYP24021 2.4GHz yagi antennas; 
MPR 2.4GHz parabolic reflector antennas; MHW2400, MQW2400 
2.4GHz Max duck portable antennas; MWV1322, MWH4505 
wideband chrome coil antennas; MAX8155 5dB-gain cellular/SMR 
antenna. 
Circle 300 


Booth 432 


See ad page 39 


Mentor Engineering Booth 233 
Existing products 
Mobile Data Computer offers two-way messaging, internal GPS, 
eight-line transflective graphics-capable display, PCMCIA slot, mul- 
tiple I/O and internal smart card/credit card reader in one compact 
unit, compatible with a wide variety of communication networks and 
integrates to dispatch software through Mentor’s XGate software 
module. 

Circle 301 


Merry Electronics USA Booth 649 
Existing products 
CB microphones; land mobile microphone; multimedia mics; vocal 
mics; DTMF mics; headsets; hands-free kits; dynamic/mylar speak- 
ers, external speakers; speaker microphones; transducers for cellular 
and cordless phones (with HAC). 

New products 
HDC712; HDC716; DMC568; DMC558; DSH series; CTR series. 
Circle 302 


Metric Systems 

Booth 2328 

Existing products 

Mavric Explorer (MAV-EXPLR) for fixed and specialized mobile, 
integrated wireless data acquisition, control and AVL/GPS; Mavric 
5000nx (MAV5000nx) wide-area wireless data hub and relay router: 
Pathfinder Explorer 9600 (PATH-9600) UHF and VHF wireless 
synthesized data transceiver. 

New products 
Mavric 2000nx. a next-generation wireless router and controller de- 
signed for building high-speed point-to-point and multipoint fault- 
tolerant wireless data networks. The controller includes standard 
interfaces such as 10BaseT ethernet, high-speed synchronous and 
RS-232 asynchronous: suitable for wide-area TCP/IP networks for 
SCADA. industrial automation and CAD dispatch. 

Circle 303 


Micropath 
Existing products 
VHF/UHF/microwave software for communications engineering 
applications. 
New products 
Micropath 200! WHF/UHF/microwave path analysis and path profile 
program, 
Circle 304 


Broth 35 


See classified ads 


Midian Electronics Booth 629 
Existing products 
Rolling code scramblers; multiformat ANI remote control, encoder/ 
decoders; multicode inversion scramblers. 

Circle 305 


Experience the 


Alexander Advantage... 


OPTiMizere 2003 


ee, 


Alexander has been manufacturing batteries for the wireless 
industry for more than 30 years. We are dedicated to excellence, 
making the Alexander name the choice for quality and reliability. 

We have world-class design and production facilities for both 
batteries and chargers. This gives you a single source for portable 
power and battery charging/conditioning for all your communica- 
tions needs. 

Superior quality and reliability result in longer battery life 
and lower cost per use. 

With plants in the U.S. and England, Alexander serves a worldwide 
market for the wireless communications, medical, security, military, 
cellular, video and OEM applications. 


Alexander — 
* ISO 9001 international quality certification 


* Features a wide selection of cells from leading manufacturers, 
with choices in cell chemistry based on performance and price 
requirements 


* Choice of chargers and conditioners which are precision-matched 
to the cells used and the customer's application 


* Nationwide customer service hotline and product selection 
assistance 


° OEM design and manufacturing services 


¢ More than 30 patents covering a broad range of battery and 
battery charging technologies 


* FDA registered facility 


Alexander. 


nsal Sh a i a ee ee 
c&> PowERING Your Portable Wor1p!» 
LS. EN 180 9001 Visit us at IWCE Booth 522. Call 1-800-247-1821 © Fax (515) 423-1644 
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Midland USA 
Existing products 
70-O000 series Bantan, Syn-tech XTR. Syn- 
Tech IL mobile radios, accessories: 70-0000 
series Syn-tech XTR desktop base stations: 
70-0000 Base-tech base stations. repeaters. 
options: 18-000 series mobile antennas: 70- 
000 portable radios (series); 75-3000 series 
220MHz linear modulation mobiles, por- 
tables, repeaters. 

New products ~ 
70-0000 Mid-tier mobiles: 75-4000 series 
220MHz linear modulation mobiles, por- 
tables: VHF linear modulation systems. mo- 
biles; 70-0000 LTR mobiles, portables. 
Circle 306 See ad page 7 


Booth blood 


Vebile Radio leehnotogy Booth 1300 
Existing products 
Mobile Radio Technology is recognized as the 
leading source of technology-focused indus- 
try guidance. Readers include mobile radio 
dealers and service shops, large-volume end- 
users at public safety, government, transpor- 
tation, business and industrial agencies. as 
well as paging and SMR service providers, 
and manufacturers and their reps and distribu- 
tors, The editorial addresses the hitest in 
equipment and applications, business devel- 
opments, legal and regulatory matters. Visit 


our booth to pick up a copy, sign up for your 


i) 
PRA SETS 
HD Ch OAS Ba ge 


230500 Bruce Industral Pkwy 


Gléveland; Ohio 44189-3996 
1 "-440-349-8400 
FAK? 440-349:8407 


800-664-5274 


WW Len tele: ¢ Om 
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free subseription, or bring by your oldest copy 
of MRT for the contest. 
Circte 307 See ad page 85 
Mounting Solutions Booth 359 
Existing products 
Laptop mounts. vehicle mounts for mobile 
computer applications: ult swivels: posts and 
platforms: all mounting hardware for mobile 
computing. 
New products 
Multipositioning mount: swing arm with post 
mount: Pentax printer with roll paper holder. 
Circle 308 


Multiplier Industries Booth 938 
Existing products 

Rechargeable two-way and cellular battenes: 
current battery models include Motorola, 
Kenwood. Ericsson, Qualcomm, Midland. 
Maxon: intrinsically safe models and a wide 
variety of batteries for international radios. 
New products 
Replacement batteries for the Mela Iden 
phones: models M8099, M8100 and M8101; 
Kenwood KNB-15, KNB-17: Philips PRP73; 
Boshe FUG-10; Motorola Radius P1225. 
Circle 309 


MX-Com Booth 2009 


Existing products 


SEC 


Wireless modem ICs; wireline modem ICs; 
telephony: CVSD codecs; audio processor 
ICs: sub-audio tone signaling and detection 
ICs: voice security ICs; digitally controlled 
amplifier ICs; cellular ICs. 

New products 
MX980 8 PSK and p/4 DQPSK (digital radio 
baseband processor), CMX624 and CMX 644; 
BELL202, BELL212A, V.22 and V.23; mo- 
dem ICs; MX839 digitally controlled analog 
I/O processor, CMXS589A 4kbps to 80kbps 
low voltage GMSK modem IC. 

Circle 310 


NCG/Comet Antenna Booth 1426 
Existing products 
GP-9NC dual-band base/repeater antenna; 
VHF-UHF. dual-band mobile antennas; VHF- 
UHF., triband mobile antennas; VHF-UHF+ 
cellular: PCS antennas; bad-splitters VHF- 
UHF; base antennas VHF-UHF; base anten- 
nas for 900 to 930MHz; base antennas 
2, 400MHz to 2,460MHz. 

New products 

Power meters, VSWR meters: NCG 2050, 
NCG 3000, CM-720, CM-930 and CM-120; 
battery packs: Power Pocket 12VdcAh; de 
power supplies: RP-150 variable 13.8Vde 
variable amperage 2A—20A, RP-300 de power 
supply, 13.8 Vde variable amp 2A-30A, 
Circle 311 


ard. for Outstanding 
in)a Critical Role 
8s to... “Va 4 


@ Stripes of Quality” 


Mosaic’ 


MODULAR ANTENNAS 


__ Simplifies purchasing. Modular 


components reduce investment 
and inventory costs, while 
allowing for stocking flexibility 


© Improves performance across 


all VHF and UHF channels 


Choice of patented Dura-Flex® 


spring or new cost effective 
Springless model 


When performance really matters, 
turn to the communication specialists— 
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Antenna Specialists. 


When the entire 
industry told us to take 
a flying leap... 


Visit us at IWCE 98’ Booth #1500 


= fe) 
~~ We did! To wide 
that revolutionized the || 
450 MHz bandwidth 
open spaces. 


Cc When Uniden announced that we had reinvented the 450 MHz bandwidth, people thought we 


had finally gone off the deep end. But thanks to innovative thinking, Uniden found a way to 

make a forgotten bandwidth the wave of the future. 
We began by adapting our LTR® Trunking and ESAS® Technology to the 450 MHz bandwidth. And now, we've introduced a full 
line of powerful, easy-to-use base stations, mobile and portable units. The result: 450 MHz is now an attractive alternative 
that your customers have been looking for. Which is making dealers everywhere jump for joy. For more information on our 


, -onn.7e9: 
powerful line of quality products, call 1-800-762-1918 today! 2 20W BRED |: 


isi ; 1 Opes ¥ 
& visit our website @ www.prc.uniden.com 7 f ier 
iad JO7998 Lion Ainesicn Corpornter URLs a rngistorort tradoryath ut te C1 Jolenon Company Circle (50) on Fast Fact Card es 5 g 


Nearson Booth 1155 
Existing products 

RF connectors; cable assemblies; GPS, por- 
table and cellular phone antennas. 

Circle 312 
Newmar Booth 2004 
Existing products 

Phase three battery chargers, integrated power 
system (J.P.S.}; Power-pac,; power rack sys- 
tems: heavy duty power supplies; de-to-de 
converters. 
New products 
Phase three battery chargers. 
Circle 313 


See ad page 99 
Nida Communications Booth 2511 
Existing products 

Communication consoles; repeater control- 
lers; linear modulation radios. 

New products 

RC-200 repeater controller; shoulder pack 
transportable radio; Pyramid SVR-200 inter- 
faced to Midland/Roamer mobile radio: 
AMSL satellite telephone in Nida transport- 
able case. 

Circle 314 

Northern Technologies Booth 343 
Existing products 

Power protection cabinet (PPC); DMK series 


ac surge suppression; QWS series RF surge 
suppression. 

New products 

ACR-AB 19" rackmountable surge suppressor. 
Circle 315 


Northpoint Communications Booth 1340 
Existing products 
Lopro low-profile mobile antennas. 


Circle 316 


NST Communications Booth 954 
Existing products 

Hand-held radios; GP-300; GP-68; HT-1000; 
mobile radios GM-300; SM-50; SM-120; ac- 
cessories; power supplies; antennas; products 
covering VHF (136MHz-174MHz); UHF 
(403MHz-520MHz) and 800MHz. 

Circle 317 See classified ads 
Nutel Electronics Booth 2005 
Existing products 

Model 8000 point-to-point microwave radio 
(790MHz-2,500MHz); model 9500 frequency 
division multiplex (voice and data); model 
NT23, 23GHz microwave radio (10OMbps 
ethernet and 4tile). 

New products 

NT2400SS TI/EI spread spectrum radio at 
2.4GHz: NT900D 790MHz-960MHz digital 
radio. 

Circle 318 


Optoelectronics Bowth b25 
Existing products 

Frequency counters; frequency recorders: test 
receivers: tone decoders: pre-sclector: bench 
counters; DTMF decoder. 

New products 
Super Scout frequency recorder; Xplorer test 
receiver; DC442 Plus tone decoder, APS 105 
pre-selector; Micro DTMF decoder, Micro 
frequency counter; Micro RF detector. 
Circle 319 See ad pages IFC & 45 


Orbacom Systems Booth 1820 
Existing products 
TDM series communications consoles: CAD 
and cabinetry. 
Circle 320 


See ad page 51 


Otto Communications Rooth 1429 
Existing products 
Two-way portable radio accessories including 
remote speaker microphones, noise attenuat- 
ing headsets, lightweight headsets, low-profile 
earphone kits and replacement accessories. 
New products 

Single- and dual-speaker lightweight head- 
sets; speaker microphone compatible with 
HT 1000 radio. 
Circle 321 


See ad page 18 


Pagetek Booth 2419 


Existing products 


Today more than ever, the world of two-way communications needs 
the advantage of secure voice. The Selectone family of voice encryp- 
tion products offers you a clear choice at affordable prices. 


From the low-end inversion scramblers, the ST-22 and ST-20B; to our 


Here’s a Family that Keeps its Secrets 


mid-range scramblers, the ST-25B with digital rolling code security; 
to the state-of-the-art Advantage-Plus encryption series with time 


domain scrambling and digital signal processing, Selectone will pro- 
vide the right product match for your specific security requirements. 
No hassles. No overselling. No kidding! 
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We're confident that our product line is exactly what you're looking 
for, and we'll provide you with a personalized quote to prove it. 
Simply give us a call, send us a fax or write to us with your require- 
ments, and we'll provide you with a customized quote at no cost. It's 
simple. It's free. And best of all, it introduces you to the finest family 
of encryption products in the world. You have our name on it. 

See us at IWCE, Booth 935. 


Mid-range 
scramblers. 
ST-25B 


Low-end 
inversion scramblers. 
ST-22, ST-20B 


State-of-the-Art 
Advantage-Plus 
series. 

ST-50, ST-51, 
ST-52 


CUSTOM QUOTES AVAILABLE 


1-800-227-0376 


Selectone, Inc. - 3501 Breakwater Ave. » Hayward, CA 94545 USA 
Phone: 510-781-0376 - Fax: 510-781-5454 - Internet: www.selectone.com 
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narda 


microwave-east 
an ( communications company 


{t’s Narda to be precise. 
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Narda's tower top 
antenna amplifiers 
expand cell site 
coverage and 
heighten customer 
satisfaction. 


It's not easy being a cell site in many areas. 
They can be challenged by remote locations, 
obstructions and low mobile phone output 
power. However, while there are many 
problems, there’s one proven solution. Narda’s 
tower top amplifier systems. 

These unique systems have been 
designed for use on RX antennas or duplexed 
RX/TX antennas. Encased in rugged enclo- 
sures for extreme environments, our 
proprietary products utilize an ultra-low 
noise amplifier to boost low power and/or 
distant signals received by the antenna as 
much as 13.6 dB. 

Incorporated in all Narda units are our 
advanced low-loss cavity filters or duplexers. 
They significantly improve the carrier-to-noise 
ratio of the signal. Our tower top amplifiers 
can also be provided with our CATS 
Monitoring Systems. If VSWR is exceeded or 
transmitted power falls below user-defined 
threshold levels, you'll be alerted, 

Once our system is installed, the benefits 
are unbeatable. With stronger and better 
signals, you'll connect with customers over a 
wider area. Uplink co-channel interference 
will be reduced. An improved C/N ratio will 
cut back dropped calls dramatically. Even the 
battery life of your customers’ phones will 
be lengthened. 

The Narda tower top antenna amplifier 
systems. For expanded cell coverage, 
improved performance and enhanced 
customer satisfaction—you're covered. 

Call Narda today at 516-231-1700. Or 
call our Faxback and ask for document 
1120 at 1-800-4NARDANY, 


Protek jr+ site monitor. 

New products 

Protek 24+ site monitor; Protek jr+ SNMP site 
monitor, gatekeeper remote site uccess con- 
trol system, 


New products 
LCD dispatch consoles. 
Circle 323 


Vipo Communications Booth 2101 


Circle 322 Existing products 
High-speed DTMF signaling encoders; key- 
Penta Booth 149 — pads with sealed gold contacts and memory 


Existing products — 
Dispatch and public address consoles, Win- 
dows NT software: features such as caller ID, 
ANVALI, TDD interfacing and more, 


options; encoder module: AE-1 — two memo- 
ries (ANI/ENI). 
New products 

High-speed DTMF signaling encoder module: 


Digital ANI: Compatible with 
Motorola’ MDC-1200° 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 
tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 


Call 800-521-2203 


[ esc | CONTROL SIGNAL 


1985 S. Depew, #7, Denver. CO 80227 
(303) 989-8000 FAX 303-989-8003 


Micro-Miniature ID-12 


Motorola arvd MDC-1200 are regisiered trademarks of Motorola Inc 
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WVENGOTNN 


GUALITY*SERVICE-PRICE 
.. WE DONT BETTER! 


FOR THE 150, 450, & 850 MH, BANDS 
* Low-loss Transmitter Combiners 
* Receiver Multicoupler Systems 
* Coaxial Cavity Filters 
* Duplexers 


Investigate this complete line of 
high performance products today! 


PHONE 254-848-4435 
FAX 254-848-4209 


WAGON 


PRODUCTS, INC. 
PO.BOX 21145 * WACO.TEXAS 76702 
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AE-? (six memories). 


Circle 324 See classified ads 


Premier Communications Booth 530 
Existing products 

Speaker microphones; headset microphones; 
lapel microphones and throat microphones for 
many models of two-way radio. 

New products 

VHF and UHF two-way radios; after-markelt 
NiCd and NiMH battery packs for two-way 
radio; universal battery chargers. 

Circle 325 


Primus Electronies Booth 760 
Existing products 
Microphones: de remotes; cable; connectors: 
hardware; leather cases; mobile antennas: 
lightning protection; radio mounts; accesso- 
rics: power supplies; surge protectors: 
uninterruptible power supplies. 

Circle 326 See ad page 32F 


Prism Telecom Div./ Booth 452 
TGA Technologies 

Existing products 

Prism Lite remote trunk concentrator; Prism 

If radio paging terminal; Prism TxBSC trans- 

mitter/base station controller. 

New preducts 

Prism Voice Trac voice/fax messaging: single 

number server. email, debit/pre-paid services 

platform. 

Circle 327 


Pulse Power Booth 1249 
Existing products 

Charging systems for cellular, camcorder and 
specially applications using negative pulse 
micro-conditioning technology. 

New products 

Negative pulse micro-conditioning charging 
systems for two-way radios for Motorola, 
Bendix-King. GE, Kenwood. Maxon and 
Yaesu. 

Circle 328 


Pyramid Communications Booth 2507 
Existing products 

SUR-200 vehicular repeaters; SC-138 
SCADA telemetry controller: VHF telemetry 
module. 

New products 
SUR-200 800MHz vehicular repeater; 2012 
mobile status reporter. 

Circle 329 


Radio Dealers Leasing Booth 1914 
Existing products 
Leasing and financing programs for dealers, 
distnbutors. manufacturers and end-user cus- 
tomers nationwide; customized programs 
available. 

Circle 331 


RadioMate 
Existing products 
Headsets and audio accessories for analog and 
digital radios. 

New predicts 

Several models of handsets for digital and 


Booth 2128 


The Original Beats Any Imitation 


Vincent Yan Gogh: 
Sunflowers {1888} 


The inventor’s know-how and more than 40 years of experience 
in RF technology make every single SUHNER lightning protector 
an unsurpassed original. 
© SUHNER - the specialist for lightning protection in wireless communications 
* Outstanding RF and passive intermodulation performance 
* Products IM-tested, with certificate on request 
¢ Maximum protection and reliability 
¢ Products capable of handling the powerful “direct strike” test pulse 

of 10/350 ps 


¢ Very flexible in meeting our customers’ technical and delivery requirements 


Choose the Reliability and Safety of the Original! 
dH5 HUBER+SUHNER The SUHNER - the better! 
HUBER+SUHNER AG 
Wireless Division 
CH-9100 Herisau 
Phone +41 (0)71 353 41 11 
Fax +41 (0)71 353 47 51 


www.hubersuhner.com 


Circle (34) on Fast Fact Card 


PCS radios, some small and discreet, others 
for high ambient noise areas. 
Circle 332 


Radio Resource/Pandata Booth 2316 
Existing products 
Publication for radio communication systems 
managers; Radio Resource International, pro- 
viding practical information for distribution 
organizations and large users of private and 
trunked radio worldwide. 

Circle 333 


RadioSoft Booth 155 
Existing products = 
ComStudy 1.50 propagation software for two- 
way. cellular, paging, SMR, RCC, broadcast 
AM/FM/TY. 

Circle 334 


Raine Booth 2035 
Eyisting products ; 
Nylon cases for two-way radios. cellular 
phones and pagers. 

New products — 
Two-way radio cases with a metal-to-metal 
swivel belt loop: #52RV 42" bucket, #52RV2 
342” bucket 

Circle 335 


RF Industries Booth 528 


Existing products 


ACU-1000 


Intelligent Interconnect System 


Cellular 
Phone 


Radio PABX 
~/~ Performance 


800 
MHZ 
Trunking 


P.O. Box 97757, Raleigh, N.C, 27624 
Phone: (919) 790-1011 ® Fax: (919) 790-1456 ® Tech Line: (919) 790-1048 
http:\www,jps.com ® Internet: jps@jps.com 
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BNC-RFB 1100 series: corrugated cable con- 
nectors: RFA-4000 series kits and accesso- 
ries; TNC-1200 series; mini UHF RFU 600 
series; UHF RFU-500 series. 

New products 
7/16 DIN RFD-1600 series; SMA reverse 
gender connectors 3200 series: 500 toggle 
switch attenuator; RSA-300X and RSA 3010 
right-angle SMA crimp plug and straight SMA 
crimp plug. 

Circle 336 


RF Design 

ee Se , —_—— a a 
RF Design serves engineers who design radio 
frequency equipment used for wireless com- 
munications and for industrial, medical and 
military purposes. Examples include wireless 
telephone and LANs, pagers, medical radiol- 
ogy equipment and transmitters and receivers. 
Circle 337 See ad pages 81 & 83 


Booth 1300 


RF Imaging Booth 2033 
und Communications 

Existing products 

Radio service monitors; cellular analyzers; 
power meters; spectrum analyzers; scopes and 
general test equipment, Motorola, IFR, 
Wavetek. Cushman, Stabilock, H-P. 

Circle 338 See classified ads 


Ridgewater College Booth 459 
Existing products 
Formerly Willmar Technical College. trains 
two-way radio and wireless technology tech- 
nicians, since 1967; two-year curriculum and 
laboratory are continually updated to provide 
graduates and employees with well-trained 
people to maintain and repair communications 
equipment. 
Cirele 339 


See chassified ats 


Ritron Booth 416 
Existing products 

UHF trunking portables, UHF trunking mo- 
biles: job site base/intercom: job site status 
reporter. 

New products 

Patriot SST-450-LTR, RTX-450-LTR, RPM- 
450-LTR; Jobcom JBS-150, 

Circle 340 See ad pages 89 & 91 


RoameR One Hooth 700 
Existing products 
Mobile radio airtime services; model 75-3015 
LM technology 12-channel two-way radio for 
voice dispatch complies with FCC and pro- 
posed guidelines for spectrum efficiency: 
model 75-3115 LM technology 99-channel 
two-way radio for voice dispatch and data 
communications, complies with FCC and pro- 
posed guidelines for spectrum efficiency. 

Circle 341 See ad page 37 


rent radios at one time! 


® Interfaces VHF, UHF, Cellular and Telephone 


Systems. 


Calls. 


® Multiple Simultaneous Two-Way or Conference 


® Unmanned Operation Permits Selecting Cross- 
Connections from Remote Radios. 
® Built-In Voice Prompts Guide Users to Operation 


of System. 


® Cross-Connects Trunking Talk Groups to 


Conventional Radio Nets. 

® Sophisticated DSP Algorithms Provide Adaptive 
Hybrid, Voice Modulation Recognition VOX, 
and Noise Reduction. 

® Optional Console Software Provides Full System 
Status and Control. 


| = | JPS Communications, Inc. 
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Jammed-Up 
Repeater 
Networks 


Now convert your crowded UHF community repeaters 
into a subscriber-efficient trunking system. Thanks to 
SmarTrunk Systems, Inc., you can handle the change- 
over WITHOUT INTERRUPTING NORMAL SERVICE. 
SmarTrunk II is a fully compliant, digitally-based trunking 
system that can be installed in parallel with your current 
system while upgrade occurs. Most important, SmarTrunk II 


has a proven track record in thousands of systems world- Bonus Features Abound! 
wide. In fact, such key players as Motorola, Kenwood, ¢ Supports individual calls, group calls and telephone 
Yaesu and Alinco have adopted SmarTrunk Il as a low interconnect 


cost UHF trunking solution. 


Up to 4,000 group or individual !.D.s per system 
Proprietary digital signalling eliminates non-paying radios 
e System privacy—oither system users cannot eavesdrop 


The heart of the system, the SmarTrunk I! Controller, 
offers such features as programmable call limit timers on 
a per user basis, radio kill for non-paying users, and the 


storage of complete call record accounting information. ¢ Capable of operating in environments with co-channel users 
Custom trunking logic boards are available for a wide ¢ Supports gradual conversion from conventional to trunked 
range of mobile and portable radios. operation 


Circle (36) on Fast Fact Card 
s$mar Trunk There’s Lots More, Call or Write: 
SmartTrunk Systems, Inc. 
Ay srenis Ine 23278 Bernhardt Street * Hayward, CA, USA 94545-1621 
V. V4 = Phone: Toll Free (800) 291-7428 or (510) 887-1950 * Fax (510) 887-4011 


Email; salesinfo@ smartrunk.com * Web Site: htto://www.smartrunk.com 


Rohde & Schwarz 
Existing products 
Accessnet contact, MPT-1327 trunked radio 
system: REM-227 MAP-27 console, REM- 
210 standard LMR console, 

New products 

Accessnet-D digital MPT-1327 trunked radio 
system, 

Circle 330 


Booth 944 


Ruf*Nek Building Systems 
Existing products 


Booth 1226 


"TELEWAVE, 


Engineers and Manufacturers Since 1972 


Antennas and Power Dividers 


60 - 2500 MHz 


600 series concrete equipment shelter: 300 
series fiberglass equipment shelter. 

New products 
Series 700 fire-resistant roof-mount equip- 
ment shelter. 

Circle 342 


Samlex America Booth 1245 
Existing products 
Regulated de power supplics: de-to-ac inyert- 
ers; de voltage converters: switching power 
supplies: cellular/charger power supply, 


Inc. 


See us at 


Booth # 1808 


TXYLAN coating resists corrosive environments 
500 Watt power handling 


Full fiberglass radomes 


mH - 


Filters and Preselectors 
30 - 960 MHz 


Transmitter Combiners and Duplexers 
138 - 1300 MHz 


High Power and High Capacity 
Trunking, Cellular, Conventional, International 
Autotuning with Ceramic Enhancement 


500 Watt Combline filter 


Dual-Window and Dual-Band available 
Tower Top Weatherproof enclosures 


Remote Monitoring —— ent 


138 - 960 MHz 


Software control and alarm outputs 
Antenna VSWR and RF power display 
RS-232 / RS-485 control 


Wattmeters and Test Loads 
2 - 2500 MHz 


Broadband design - No slugs or inserts 
Shock-resistant mounting 
Forward or Reverse power switchable 


Telewave, Inc * 
1-800-331-3396 
http://www.telewaveinc.com 


{155 Terra Bella Ave. 
(650) 968-4400 
sales@telewaveinc.com 


Mountain View, CA 94043 
(650) 968-1741 fax 
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New products 

SEC 1223 23A base station power supply; 
base station radio cabinets: PSE 12250 2500W 
de-to-ac inverter; SDC 23 23A 24Vde-12Vde 
converter. 

Circle 343 


Satellite Communications Booth 1300 
Existing products 
Satellite Communications magazine covers 
technology development and deployment for 
professionals who plan, build, buy and use 
satellite communications services, systems 
and products. Now in its 21st year, Satellite 
Communications is committed to quality and 
leadership in providing vital information to 
its 21,000+ readers. It is also the official spon- 
sor of the Satellite Communications Expo & 
Conference, Sept. 23~25, 1998, in Washing- 
ton. DC, 

Circle 344 


Scientifie Dimensions Booth 2302 
Existing products 
SDI 7200 police console mount; SDI M8003 
heavy-duty laptop computer pedestal mount; 
SDI 1050 slide mount: SDI 8590 keyboard 
holder (quick release), 

New products 

SDI 8800 universal docking station Panasonic 
CF25; SDI 8620 docking station for the 
Fujitsu 1200; SDI 7250 utility van mobile 
office mount. 

Circie 345 


Selectone Booth 935 
Existing products 

Voice eneryption (scramblers) CTCSS, 
DTMF; burst tone; two-tone sequential; ANI: 
remote-control shared repeater panel. 

New products 

Advantage-plus time domain encryption 
(scramblers): ST-804/ST-888 ANI products; 
ST-809 DTMF board. 


Circie 346 See ad page 58 


Setcom Bouth 2409 
Existing products 
Vehicular intercom systems: headsets and 
communications accessories for police, fire. 
EMS and industrial use. 
Circle 347 


See ad page 36 
Sharp Communications Booth 622 
Existing products 

Ericsson two-way radios; Whelen lightbar 
products: Comm Shop LMR software; Go 
Comm pagers. 


Circle 348 See classified ads 


Shure Brothers Booth 1753 
Existing products 
Modulink series of interchangeable micro- 
phones and cords for two-way radios, featur- 
ing the 590T, 592T, SSOT, 8857TT and 888TT. 
New products 
Hand-held microphone 596T designed as a 


general replacement for most OEM 
microphones. 
Circle 349 See ad page 29 


Windows-Based 
Radio Dispatch 
Console System 


.. offering more built-in 
programmability than 
any other system 


The Windows-based Ultra-COMNTisthe and “Customizer’ programs, the new “MEDIC” | 
7 only communications workstation that lets you diagnostic program provides extensive diagnos- 
design screens to your specific operating require- tic tests to identify hardware and software prob- 


Fi lems, and recommends corrective action. 
ments, with no changes to software and no re- Moducom NT dispatch les. with Win- 


programming costs. : dows-based technology, are designed for today’s 
The Ultra-COM NT’s design whether emergency communications requirements - and | 
stand-alone or as part of multi-position consoles for the future. 


sharing common electronics, takes advantage of 
the latest advances in computer technology 
through the use of CPLDs (Complex Program- 
mable Logic Devices), and DSP (Digital Signal Pro- 
cessors) to provide precision audio filtering and —_ 13309 Saticoy St., No. Hollywood, CA 91605 
routing. (818) 764-1333 PUA. Fax (818) 764-1992 


Visit us.‘at IWCE Booth 2128. 


In addition to the exclusive “Screenmaker” 


indows NT is a Trademark of Microsoft Corporation 
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Sigtee America Booth 1408 
Existing products 
Series T-8000 fully automated mobile data 
dispatch system: computer-aided dispatch 
systems; series G4551 Mobitag GPS/AVL. 
automatic vehicle location system; mobile 
data and signaling products. 

New products. 
G4554 Mobitag mobile AVL system with dead 
reckoning and ABS (reverse differential). 
Circle 350 


Sinclair Technologies Kooth 1132 


Existing products _ 
RTC-5800 vertical PCS antenna, combine 
duplexer: crossband coupler 


New products _ ‘ : 
Polarization diversity PCS band antennas- 
SX-508 series 
Circle 351 


See ad page 50 


Slattery Sallware Booth Laizs 


Existing products 


INTERCONNECT 


This interce 


DISPATCH s 


AX 


minect 


The ultimate radiotelephone interconnect solution - 
1116000 Telephone Interconnect 


OLUTIOR 


GAI-TRONICS CORPORATION Ae 
| Instrument Associates Division salable ru ela Gann tes 


SOLUTIONS 


tTrumanta igles,.cor 
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FCC licensing software for FCC forms 600, 
415. 489, 159. FAA-7460. 


New products _ : 
Quickform, version 10. 
Circle 352 


See classified ads 


SmartLink Development Booth 1522 
Existing products 
Smarthink muluiprotocol trunking and net- 
working system; Smuartmail voicemail system; 
Sitelink digital multiplexer. 

New products 
LTR-Net enhanced protocol: Smartmail 
voicemail system. 

Circle 353 


Sunar trunk System Booth YS 
Existing products 
Smartrunk If ST-853 trunking controller; 
Smartrunk Il logic boards with omni feature 
set; Skylink wireless local loop system: 
Skylink S'T-880 remote subscriber unit 

Circte 354 See ad page 63 


SoltWeright Booth 2320 
Existing products 
Terrain analysis package (TAP) 4.0: Site Base 
for Windows: intermodulation study pro- 
grams 


New products 
Aggregate coverage module (AC); antenna 
elevation module (AE): Hata/Davidson propa- 
gation module (HD); Egli propagation mod- 
ule (EG). 
Circle 355 


See classified ads 


Sonic Communications Booth 109 
Existing products 
Headsets; ear mics: throat mics: helmet com- 
munications for motorcycles. automobiles and 
bicycle patrols: security kits; wireless receiv- 
ers: various surveillance equipment, 

New products 
CA21 new two-wire palm mic kit; ERS602 
slimmer ear microphone; MHSPTT multiple 
headset/PTT; Computer Viper Headset 
speaker/mic for computer. 

Circle 356 


South Midlands 
Communications 
Existing products 
The Hilmast range of pneumatic telescopic 
masts meeting MIL-STD E. 
New products _ 
Tactical pneumatic masts. 
Circle 357 


Booth 2137 


SpaceCom Systems Booth 438 
Existing products 
Hypercubed satellite technology and receiver, 
FM cubed satellite technology and receiver; 
point-to-multipoint satellite communications 
for paging networks 

Circle 358 


STI-CO Industries 
Existing products _ 
Disguised antennas for law enforcement ve- 
hicles: low profile antennas for transit 
vehicles. 


Booth 634 
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The ICT High Power Series power supplies are designed to operate at 100% continuous peak power and were built to take abuse. They 
feature a wide range, auto-adjusting input voitage of SOVAC to 270VAC with power factor correction, internal voltage control and diode 
protected output. The 40, 60, and 80 Anip models are available in desktop, rackmount, LCD meter and rackmount wilh meter. ICT offers 
a complete selection of over 190 power conversion products. Get the power of ICT working for you and your customers. 
Amp Up with ICT 
See us at IWCE, Booth 1059. 


/ 
/ 


For great service, contact any of our distributors today. 
Visit our web site at: http://www.ict-power.com or call: (604)888-6304. 
Circle (57) on Fast Fact Card ' 
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PCS MICRO FILTER PROTECTION 


THE 
INDUSTRY'S 
* FINEST 
LIGHTNING 
PROTECTION 
PRODUCTS 


1.7 to 2.3GHz Frequency Range 
dc Blocked 
Low VSWR and Insertion Loss 
Maintenance Free 
Industry's Best RF Performance 


Fully Weatherized Housing 


@eeocogoecer. 


P.O. Box 9000, Minden * Nevada 89423-9000 USA 
Tel (B00) 325-7170 (702) 782-2511 
Fax (702) 782-4476 » www.palyphaser.com 
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New products 

Dual-band, broadband antenna for law en- 
forcement vehicles. mode] DB-150/450, 
Circle 359 


Talley Communications Booth 1554 
Existing products 
Distributes, integrates systems and provides 
engineering services for the wireless commu- 
nications industry. 

New products 

Internal communications solutions (RF 
shaded area products and engineering); power 
solutions (solar power centers). 

Circle 360 


TCC Industries Booth 1323 
Existing: produ 
N. TNC. SMA. series reverse-polarity and 
reverse-thread connectors. 

New products 
Brand name Black Talon, 
Circle 361 


Tech-Ser Booth 146 
Existing products 
Pace solder/desolder systems; microcare 
chemicals; OMG Americas (SCM) solder 
paste, Carpenter wire processing: ESD sys- 
tems/Aimeo tool line. 

New products 
Pace thermoflo system: ESD systems sole 
grounders; Aimco hand tools (Air); Carpenter 
model 94, 

Circle 362 


Telecom Towers Booth 1570 
Existing products 
Owns and manages radio towers and rooftop 
sites, 

Circle 363 


Teledesign Systems Booth 2416 
Existing products 
TS19600 radio modem 9600-baud UHF radio 
modem; TS2000 mobile radio modem oper- 
ates with any voice radio system including 
trunking repeaters. 

New products 
TS4000 high-speed radio modem 19200 baud 
modem with integrated radio transceiver, in- 
cludes an embedded packet protocol for com- 
plete data transfer management. 

Circle 364 


Telemobile Booth 1218 
Existing products 
Ptel Phonelink wireless point-to-point system; 
Dtel digital 2+] Phonelink, System 35 wire- 
less PASX/radio trunking system; Web site 
wiwtelemobile.com. 

New products 
Qtel “quad” four-line Phonelink; Etel 2MB 
400MHz, 1.5GHz microwave, Goto3 inter- 
face: T1738 line concentrator/pain gain system 
for 160, 336 or 512 lines. 

Circle 365 


Trlewuve Booth 1808 
Existing products 


M107-860 high-power trunking combiner; 


TATC-8645-1HP high-power autotune com- 
biner; PMU1CIS remote power/VSMR moni- 
tor. ANTS860YIOE yagi antenna 860MHz 
10dBd. 

New products 

TPCP-45215-2 dual window combine 
preselector; TW860-4HRBI four-channel 
high-power hybrid combiner; ANTPD48D 
four-way power divider 7/16 DIN; 
ANT1920Y9 yagi antenna 1900MHz 9dBd. 
Circle 366 See ad page 64 


Telex Communications Booth 2015 
Existing products 

Headsets: ear-mic; Magnacom and Starwatch, 
New preducts 
Stinger headsets. 
Circle 367 


TRSSCO 
Existing products 
Source for the wireless world, delivering more 
than 17,000 products from 275 vendors; 
makes entire procurement process faster and 
easier; can request a complimentary copy of 
1998 Buyers Guide. 
Circle 368 


Booth 134 


See ad page 13 
Til-tek Antennas Booth 1055 
Existing producty 
Cellular, PCS DECT antennas, 2.3GHz- 
2.5GHz (WLL. WLAN. WWLAN) antennas. 
Circle 369 

Times Microwave Systems Booth 2228 
Existing products 
Line of complete installation accessones for 
use with LMR-600, 900. 1200 and 1700 fex- 
ible communications cables; accessories de- 
signed to provide quick cable installation and 
grounding in tower-mounted antenna feeder 
applications. 

Circle 370 


TPL, Communications Booth 816 
Existing products 
RF power amplifiers; WHF low-band 35MHz- 
S50MHz, high-band 136MIHz-175MHz; UHF 
400MHz-512MH~z; output as much as 1kW; 
available in mobile or base station/repeater 
configurations; custom amplifiers also 
available, 
Circle 371 


See ad page 70 
‘Transery pt Internationals Booth 900 
Lb. Johnson 
Existing products 
$C20)-460 scrambler, LTR portable radios; 
conventional radios; secure cellular phones. 
New products 
$C20-DES digital security device; LTR-Net 
trunking protocol; 7500 series portable radio. 
Circle 372 See ad page 21 


Transtector Systems Booth 2129 
Existing products - 
RMP620AT: CB48, DCB-48; TSJ-48 CLT. 
New products 
Apex senes. 
Circle 373 


's Time to 
Pertor'ill 


KENWOOD. 

FIFTY YEARS OF 
ENGINEERING... 

FOR SITUATIONS JUST 
LIKE THIS. 


The true test of your 2-way 
radio is in an emergency 
situation. This is when you 


know you can depend on 
Kenwood. All Kenwood 
radios are Gurable, 


Call us about our 

TK-230/330 portable with a 
channel group selector knob 
for choosing new channels on 
the fly and enunciator tones 
$0 you hear all channel 
changes. Like our full line 

of mobiles and portables, 

the TK 230/330 meets or 
exceeds military and industry 
standards in 13 categories. 
You can feel, hear and see the 
difference Kenwood makes 
when it counts 


KENWOOD 


‘ ISO 9001 
ANN v ALtWAYS COMES THROUGH JQA-1205 


KENWOOD COMMUNICATIONS CORPORATION «* FAX (310) 761-8246 « http://www.kenwood.net 
CALL FOR YOUR FREE PRODUCT GUIDE: 1-800-950-5005 
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known around the world as the most reliable, top performing amplifiers on the market 


Trilogs Comnanications Bouth 453 
Existing products 
Atrcell transline: MC2-50-500J, MC2-S0|- 
750). MC2-50-10003; Aircell radiating: 
RMC2-50-5003, RMC2-50-750J, RMC2050- 
LO000J; Aireell plenum: MC2-50-S00P, 

New products —= 
Aircell radiating plenum: RMC2-50-SO0P, 
Circig 374 See ad page 17 


Trimble Navigation Booth 1052 
Existing products 

Crosscheck AMPS cellular. an intelligent 
mobile unit with integrated GPS and cellular 
transceiver, Placer GPS 450/455 intelligent 
GPS mobile sensors with communications 
support and optional dead reckoning. 

New products 
FleetVision 3.0 for Windows, a base station 
solution to manage standard fleet options. 
Circle 375 


‘Tru-Connector Booth 455 
Existing products 
7/16 series coaxial connectors and adapters; 
RF coaxial cable assemblies: QDS series con- 
nectors and adapters. 

New products 
QDS series connectors for 0.14] semi-rigid 
cable, 

Circle 376 


T\ RA Systems 
Existing products 
Signal boosters: multicouplers: cavity filters: 
duplexers. RF system products: tower-mount 
preamps. 

New products 

101-90-08 series base station antenna. 
Circle 377 See ad page 3 


Bowth 39 


VCP International Booth 2205 
Existing products = = 
Panasonic pagers and uccessories; NEC pag- 
ers: original Motorola replacement parts. 
Circle 378 


Vega. a Mark IS Company Booth 1900 
Existing products 
500 series tone and de consoles and adapter 
panels: 5000 series 10-line consoles; special 
system panels. 
New products 
C-6124 crosspatch control console of as many 
as 24 lines of radio, telephone or dial-up: 
RP251 remote dial-up panel with multi- 
address capability; E-1509 sequential tone 
card with as many as 12 frequencies. 

Circte 379 See ad page 12 


VoCum Products Booth 1656 
Existing products 

Amplifiers designed for rugged, continuous 
heavy-duty operation in applications such as 


Sead ON G f 


“In order for a company to ‘survweie this comm nications jungle, it must produce a 
product that gives reliable service, is cost effective and operates at peak performance. 


TPL Communications gives you this and more with over 25 years of experience, 
knowledge and know-how. TPL’s family of continuous duty power amplifiers are 


today. 
Here is a list of just a few of the family’s outstanding features: 
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HMS Series - 


¢ Output to 500 watts VHF, 300 watts UHF & low band, 250 watts 800-900MHz. 
¢ Digital meter & remote monitoring for system evaluation. 

* Self-contained regulated switching power supply. 

¢ Over-temperature & VSWR protection/power reduction. 


LMS Series - 


* Power levels up to 120 watts, from 35 to 960MHz. 


¢ Digital meter & remote monitoring for system evaluation. 
* Self-contained regulated switching power supply. 
* Over-temperature and VSWR protection/power reduction. 


RXR Series - 


¢ Accommodates all bands from 35 to S960MHz. 
Input as low as 25mW, output up to 120 watts. 
Supplied with or without a DC power supply. 


¢ Front panel circuit breaker/switch. 
* Fan option available. 


Call 800-HI POWER for more information 


See us at IWCE Booth 816. 


Leadership by tradition. 


paging. trunking, repeater and base stations: 
VHE high-power amplifiers, VHF high-power 
amplifiers, UHP trunking amplifiers: 800/ 
YOOMH amplifiers; mobile amplifiers; data 
transfer amplifiers. 

New products 

1OQOW and 200W 900MHz amplifiers; ac pow- 
ered amplifiers. 
Circle 380 See ad page 82 
WAW  Assnciutes Bouth tals 
Existing products 

Replacement batteries for two-way radios: 
chargers for communication batteries: analyz- 
ers/conditioners for two-way radios: cellular 
phones and camcorders. 

New products 
Analyzer | (single station analyzer/condi- 
tioner), new batteries for Motorola P1225, 
Nextel Raven, Uniden SP801, Maxon SP120, 
leom IC-F3 and [C-F30LT, E.F. Johnson Vi- 
king CX/CR and Avenger Sl and Standard 
HX381 
Circle 381 See ad pages 32A & 49 
Wace Products Booth 2305 
Existing products 
Cavities; duplexers; combiners: receiver 
multicouplers; isolators; load terminations. 
New products 
Model WP-6953, 


a six-cavity bandpass 


LMS Series 


COMMUNICATIONS 


3370 San Fernando Rd., #206 * Los Angeles, CA 90065-1417 (213) 256-3000 « FAX (213) 254-3210 electronic @compuserve.com 
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Down in Texas 
we know what 
mobile 


communica 
is all about... 


4.2 


atic pn 


NMO Mount 
Viagnetic Mount 


frunk-lip Mount 


VHF © UHF 
800/900 MHz 
Low Band 
Cellular * Paging 
Mobile Dis: 


...and 
HUSTLER 

has the right 
mobile antenna 
for your project 
anywhere in the 
world. 


patch|® GSM § 


VHF 


VHF 

LMG 150-3 
UHF 

LMG 450-5 


VHF 
LMB 150-3 

UHF 

LMB 450-5 


| CHMB = 3/4" 
CHMA — 3/8" 


| UHF 
RUT 450-5 


RUM 150-3 
UHF 
RUM 450-5 


MOBILE ANTENNAS 
25-960 MHz 


Pal Ci Sa ee 
See us atIWCE Booth 2011. 
New-Tronics Antenna Corporation 


One Newtronics Place 
Mineral Wells, Texas 76067 


(940) 325-1386 Fax (940) 328-1409 


(800) 949-9490 


Dealer Inquiries Welcome 
Circle No. 74 on Card. 


duplexer designed to couple a 300W trans- 
miller, Operating in the 929MH7-94|MHz 
bund, and a receiver, operating in the 
901MHz-902MHz band, into a common 
broadband antenna. Model WP-6872, a broad- 
band bandpass duplexer designed to couple a 
LOOW transmitter in the 851MHz-869MHz 
band and a receiver in the 806MHz-824MHz 
band into a single antenna. Model WP-9955., 
a two-channel transmitter combiner for use 
with transmitters that are already equipped 
with dual or tiple junction isolators. Mode! 
WP-977-5, a five-channel hybrid combiner 
for coupling five [SOW transmitters at close 
frequency separation in the 851MHz- 
869MHz trunking or the 935MHz—-940MHz 
ESMR band into a common antenna. 

Circle 382 See ad page 60 
Wireless Review Booth bane 
Existing products 
Wireless Review is published twice monthly 
for carriers in the competitive wireless com- 
munications market, including those who pro- 
vide service for cellular, PCS, paging and 
ESMR. Features focus on the site, revenue 
and network managements, with regular col- 
umns about test and measurement, sales chan- 
nels, enhanced services and regulatory issues. 
Circle 383 


Wireless Solutions Booth 838 
Existing products 
Corrugated cable; connectors; various acces- 
sory items. 

Circle 384 


World Tower Booth 2041 
Existing products 
Guyed, self-supporting and monopole towers: 
custom fabrication of antenna mounts and 
tower accessories; installation of complete 
tower sites. 

Circle 385 


WPCS 

Existing products se 
Cylink fractional to multiple TIWE1, ATI 
1.5GHz—40GHz microwave; Rad data MU300 
and channel banks: Breezecom wireless LAN 
access devices. 

New products 
Alarmtrack (Blick Communication) integrated 
“man not van" wireless AVL. security system: 
Mobice! DCT900 multiline, multicelled wire- 
less phone system: Aptel SSR spread spec- 
trum SCASAtelemetry system. 


Booth 2333 


Circle 386 

/etron enath 2208 
New products 

Desktop remote for Motorola Iden 


multiservice radios; Iden wireless console for 
industrial dispatch, complete key telephone 
system for 9-1-1 and dispatch centers; series 
4000 wireless console compatible with 
Ericsson Orion radios; model 61F paging 
encoder, wireless RTU with on-board pro- 
grammable logic; ULTRAC+ control software 
for Windows with programmable control 
logic and improved graphic display and 
datalogging: series 4000 communication con- 
trol system (model 4048); Sentrisite, model 
704: Z907 PCS antenna monitor: model 216 
status panel; series 400 systems available with 
Channel Check, an integrated instant recull 
recorder option; SentriDial autodialer RF 
power sensor software option: RACS/LTR 
networking option; enhanced voting option 
for RACS; model 30 Worldpatch selective 
calling feature; model 19B Simplexor-Plus 
selective repeater 
Circle 387 See ad pages 32E 4 73 
Zine Matrix Power Booth 659 
New products _ 
Thin. high-energy rechargeable batteries 
based on a new proprietary technology and 
that enable new features in premium hand- 


held electronics 


Circle 388 


Low Profile Desktop 
Power Supplies 


DuraComn: 


HOODS ALSO AVAILABLE TO CUSTOMIZE 
POPULAR MOBILE RADIOS INTO FIXED 
BASE STATION CONTROL UNITS 


Sleek low profile cabinet is only 1 '/:" high x 7" wide x 7 “/i-" 


deep no top vent louvers 


ESD internal component protection. 
All models weigh less than 3 tbs 

MOV full input AC line protection; AC/DC line filtering. 
10, 14, 18, and 25 amp units, pre-set 13.4 VDC 
80%. efficiency, no heat, low operating costs 


Contact Your Communications Distributor or 


ORDER TOLL FREE: 
1-800-467-6741 


FAX TOLL FREE: 1-800-825-1403 
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Made To ISO 9001 


Q A Standards 


Unit shown in 
Optional Rapid 
Charger 


Tone & Voice Pager 
With Monitor Receiver 


DuraComny 


A Better Choice in 2-Tone Paging 


PC PROGRAMMABLE TONES — NO EXPENSIVE “REEDS” 
DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


¢ 2-Channel Operation 

¢ Multi Format 

¢ Programmable Monitor 
with Priority Scan Feature 
¢ Auto Reset, Visual and 
Audio Battery Low 
Indicator 

¢ Vibrator Option 

¢ Full Line of 
Accessories 

e VHF and UHF 

Models 


ORDER TOLL FREE: 
1-800-467-6741 


or FAX TOLL FREE: 1-800-825-1403 
Business Office: (816) 472-5544 » Fax: (816) 472-0959 
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Cross-Band 


Zetron 


| Trunked 


Network 


Solution 


Connect 
Multiple Bands 
ina 


Single System 


E Dispatch 
E Interconnect 
E Multi-Site 


Contact Zetron 
today for a free 
system quotation. 


phone: 425-820-6363 
fax: 425-820-7031 

email: pms @ zetron.com 
web: http//www.zetron.com 
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Paging infrastructure: 
The agent, the manager, and the MIB 


RF site equipment, adapted to use a network management protocol, can 
provide paging carriers with redundant communications paths for site 
monitoring and information distribution. Troubleshooting, control and 

programming of the equipment can be performed from a centralized location. 


By Michael Ball 


During the past few years, the nature of 
telecommunications has changed dramati- 
cally. The recent aggressive growth of 
nationwide paging networks and the in- 
troduction of advanced messaging tech- 
nologies have resulted in dramatic 
changes in site management needs. 

Systems engineering is required to sup- 
port greatly expanded coverage areas 
while technical staffing is held constant— 
or even reduced. Simultaneously, new 
technology is frequently demanding more, 
rather than less, attention during the early 
stages of implementation. This situation 
would seem to demand an increased reli- 
ance on remote monitoring and control of 
site infrastructure. Indeed. a number of 
carmiers are transferring some site moni- 


toring responsibility to the regional net- 
work operations centers that monitor their 
network performance. 

However, carriers ure finding that while 
some infrastructure manufacturers offer 
network access via proprictory methods, 
much ancillary site equipment remains iso- 
lated from network access. Indeed, most 
monitoring equipment manufacturers his- 
torically serving the paging industry still 
rely upon the public switched telephone 
network (PSTN) or RF links for communi- 
cations with the site. Existing monitoring 
methodology must be reevaluated. 


Voltage level signals and tone control 

In the early days, remote site control 
was generally accomplished by current or 
voltage level signaling over dedicated 
lines. While this was adequate for PTT or 
channel-select functionality, there was no 


MANAGEMENT STATION 


Figure 1. Diagram of a generic Simple Network Management Protocol management system. 


capability to report unanticipated changes 
of operational parameters. Control fune- 
tionality was severely limited by the re- 
stricted command set that was possible. 

To remedy this situation, a variety of 
tone control systems were introduced, and 
remote control by PSTN or radio link 
became possible. Reporting from the site 
was still restricted, however, because a 
condition could be reported but a specific 
parameter could not. For example. you 
might know that a transmitter was keyed, 
but you wouldn't Know that transmission 
line voltage standing wave ratio was ex- 
cessive. Truly useful remote monitoring 
had to wait for digital technology. 


Modem control 

It could be argued that true remote site 
Management was simply not available 
until cost-effective modem communica- 
tions over the PSTN became possible. 

In the mid-to-late-1980s. several com- 
panies released devices capable of report- 
ing the status of discrete digital or analog 
inputs in a reasonably user-friendly lor- 
mat to a remote VDT. printer or pager. 
Most of these devices also allowed some 
degree of remote contre! by contact clo- 
sure or relay driver. Such systems were 
faster. friendlier and offered at least par- 
tial path redundancy because communi- 
cation was no longer limited to a dedi- 
cated connection to a single contro] point. 
Such systems could call a variety of phone 
numbers and communicate via modem, 
voice synthesizer or pager. 

These systems are still limited by an 
over-reliance on a functioning “plain old 
telephone service” (POTS) line at the site. 
but they were a tremendous advantage 


Ball. a certified technician, is general manager 
for PageTek. Raleigh, NC. His email address is: 
pagetck@ mindspring.com/pagetek. 
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ANUNCIAMOS: 


el Estreno del Evento Mas 
Importante para la Industria de las 
Telecomunicaciones en Latinoamérica 


TelecomLatina’98 

Octubre 14-16, 1998 

Miami Beach Convention Center 
Miami, Florida, USA 


Telecomlatina promete ser la exhibicidn y conterencia 
mas importante dentro de la industria de las telecomu- 
nicaciones de América Latina, presentando tanto 
tecnologias alambricas como inalambricas bajo un 
mismo techo tales como: 


Celular + Tecnologias de Acceso a las 
Redes Telefonicas - Radio y T.V. Abierta 
Radiocomunicacion de Dos Vias en Sist. 
Privados y Sist. Trunking - Fibra Optica 

Microondas = Sist, de Comunicacion Personal 
Plataformas OSS - Satelite - Servidores de 
Multimedia - Conmutacion en Centrales 
Telefonicas - Radio Localizacion Movil de 
Personas erat ~ SONET y WDM 
Equipo de Prueba 


Las conferencias serdn conduddas en espaiiol y 
Y Se presentarén temas Vitales acorde a las ar a 
caracteristiaas de la industria latinoameri@na. 


'PERMITANOS SER SU ANFITRION 
EN ESTE IMPORTANTE ESTRENO EN LA INDUSTRIA! 


Para mayor informacion: 
Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (site do ie) 
Fax +1-303-170-0253 


Brought to you by Intertec Publishing, a K-II1 Media CompanypmintiinnTni: Linen inaiNe Ehecntnnninicn tions fm TP atne InnURtEN Hublications: Cellular & Mobile International, G Global Telephony, 
World Broadcast News, Satellite Communicatiqiiiy MADM ORANG HAROINGy, RP Dislan, BOSRtArtROninnering BE RBA, Transmission & Distribution World, Fleet Owner, 
Sound & Video Contractor Access bentrel t Security Systems Integration, 

Prodword and wimnaged by the fntertec Trade Shaws & Conferences divisio 


_ ANNOUNCING: 


The Premiere of the Most Important 


Fyent for the Latin American 
Telecommunications Industry 


Telecomatina 98 

October 14-16; 1998 

Miami Beach Convention: Center 
Miami, Florida, USA 


Telecom ating promises to be the single most important 
trade show. for the Latin American telecom industry 
cdi Ne sees mitre ee: under 
one ronk suchas: 


Cellular= Loop Access Technologies 


Conference sessions will be held in Spanish and 
Portuguese and will present topics vital to the Latin 
American industry's needs and characteristics. 


For more information on exhibiting 
or attending, please call 


Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (15 0) 
Fax hee SY 


Phgtd Condit: Greater Miami Convention & Visitors Bureau ag 


a Telephony 


ANUNCIANDO: ) 


0 Mais Importante e Principa al 
Fvento do Mercado i 
Telecomunicacies ‘Latino Mearns 


TelecomLatina'98 
0 primeiro nos E.U.A com conferéncias em Portugués : 
14 a 16 de Outubro, 1998. j 
Miami Beach Convention Center 
Miami, Flérida- USA 


ATelecomlatina promete sera énica emais importante 
feira_no mercado de telecomunicacées Latino 
Americano, indvindo no mesmo local technol ogias 
“wireless e wired,” tais como: 
Celular - Wireless Local Loop - Radio Difusao 
Radio Comunicacao e Trunking = ‘Fibrabtia 
Microondas = PCS - Plataformas 0S - Saté , 
Servidores Multimidia - Paging: = Comutasao. 
Sonet e WDM - ~ Equipamentos de Teste 
As conferéncias serao realizadas em portugues @ 
espanhol e serao apresentados topicos vitais para as 
necessi es e caracteristias do mercado de teleco- 


Para informages sobre os expositores 
ou participantes, lique: 


Tel. +1-303-220-0600 
Tel. 1-800- 288- 8606 | somente Estados Unidas 
Fax +1-303-770-0253 
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when communication from switch to 
transmitter site was primarily accom- 
plished by leased lines or RF links. 


TCP/IP protocol 

The modem monitoring approach is 
sull adequate for many users, but the 
emerging use of nationwide Transmission 
Control Protocol/Internet Protocol 
(TCP/IP) data networks by paging carri- 
ers presents new demands for the tele- 
communications professional and new op- 
portunities for remote monitoring equip- 
ment manufacturers. As paging carriers 
find data communications via wide-area 
network technically desirable, they under- 
standably wish to integrate their site- 
monitoring equipment within that network. 

Indeed. the Personal Communications 
Industry Association's (PCIA) “Guidelines 
for Implementations of the TCP/IP Proto- 
col Suite” state that “The protocol and pro- 
cedures, while not mandatory, are impor- 
tant tools that are applicable to paging 
networks, particularly larger networks.” 

For this reason, there is renewed in- 
terest in the Siniple Network Manage- 
ment Protocol (SNMP), the predomi- 
nant network management tool on IP 
networks, PCIA'’s guidelines state that 


“The use of the Internet network man- 
agement features should be advanta- 
geous to most paging networks,” and 
that “SNMP has emerged as the man- 
agement agent of choice.” 


Setting standards 

A number of proprietary network man- 
agement methods have evolved over the 
years, but the need for a management 
standard was early recognized as a man- 
datory element of TCP/IP networks. The 
Internet Engineering Task Force adopted 
SNMP in April 1989 as an interim man- 
agement technique to be used until the 
International Standards Organization 
Common Management Information Pro- 
tocol (CMIP) was fully implemented. 

In reality, the success of the SNMP 
standard, and the sluggish implementation 
of CMIP, has resulted in SNMP remain- 
ing the most common monitoring proto- 
col on IP networks, It is now generally 
accepted that SNMP will remain a useful 
component of IP-based monitoring for 
some years to come. 


SNMP structure 
The protocol comprises three basic 
components: the agent, the manager and 


the management information base (MIB), 
The agent software resides in a managed 
element of the network where it collects 
data, responds to commands from the 
SNMP manager and sends alerts (called 
traps) to a specified IP address, The man- 
ager software polls the agents at specified 
intervals. listens for traps, retains the in- 
formation for analysis and presents the 
resultant information to the NOC staff in 
a user-friendly way. The information re- 
ported by the agent is specified in the 
agent's MIB, which resides within an 
agent that organizes those parameters that 
are to be monitored and/or controlled by 
the SNMP manager. Support for any de- 
Vice, including one emerging or currently 
non-existent, can be implemented by the 
development of a MIB for that device and 
an associated configuration file for the 
SNMP manager, 


SNMP adoption 

Acceptance of SNMP among infra- 
structure manufacturers is growing. The 
protocol offers platform und vender inde- 
pendence, flexibility and coexistence with 
a variety of proprietary approaches such 
as Netbios, SNA, and Netware. Support is 
routinely available for access servers, 


International Trunking? 


Go IMTA! 


If you are part of the trunking industry and want to become a player in the 
international market, IMTA is your best resource. The International Mobile 
Telecommunications Association represents more than 1,000 trunking operators, 
manufacturers, dealers and consultants worldwide and provides a variety of 
invaluable services to its members, including 


¢ Networking Opportunities 7 


¢ Policy Advocacy 


e Research and Market Information e 


Reports 
® Business Alerts 


Global Channels news report 


e Market Visibility 


Industry Representation 


e Member Discounts 


To learn more about how you can become a member of 
IMTA, visit us at Booth #712-714 at the International 
Wireless Communications Expo, April 22-24 in Las Vegas. If 
you cannot attend, contact us by telephone (+1.202.331.7773), fax 
(+1.202.331.9062) or visit our web site (www.imta.org). 
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NTA 


International Mobile Telecommunications Association 


routers, UPS, switches and other network 
devices. Manufacturers of related equip- 
ment are adding such support to allow 
easier integration within a networked en- 
vironment. Still, a substantial base of 
current RF site equipment offers no 
SNMP capability and will effectively re- 
main inaccessible by network without a 
suitable hardware interface to the IP net- 
work. This issue can be resolved by using 
a proxy, which is a device that functions 
as an agent for equipment that does not 
offer SNMP management capabilities. An 
SNMP proxy such as the ProTek 
jrt+SNMP will allow IP access to such 
equipment. 


Proxy application 

The SNMP proxy can be installed on 
one port of an access server located at the 
site. Other networked devices at the site 
can share the remaining ports. The proxy 
can, with suitable programming, monitor 
any legacy equipment outputting system 
status via discrete logical state, voltage or 
serial ASCII] stream, Possible bi-state 
(digital) inputs include contact closure or 
logic levels from intrusion or fire alarms, 
power supplies, PTT lines, COR lines, 
tower light controllers and similar inputs. 
Analog inputs monitor yoltage levels, or, 
by use of appropriate sensors, RF power, 
current, temperature or other linear in- 
puts. The proxy also can access many 
transmitters, controllers, and ASCII 
stream devices that offer an RS-232 port 
for troubleshooting, control or program- 
ming. Additionally the jr+SNMP, by re- 
taining full POTS line capability, provides 
redundant communications capability via 


an onboard modem to a remote VDT, 
printer or paging terminal. In the absence 
of a POTS line, cellular or RF-modem 
communications are possible, If a con- 
tinuous IP connection is not available, 
SNMP monitoring via dialup networking 
to a site-local IP service provider is still 
possible, although at the cost of redun- 
dant communications channels. This re- 
dundancy of communication allows the 
support staff to retain communications 


with the site even if a critical IP network 
segment goes down. 


Centralized monitoring 

An SNMP manager running on a work- 
station at the centralized NOC communi- 
cates via an IP network with the SNMP 
proxy at the sites to be monitored. The 
manager polls the agents at specified in- 
tervals and displays the information at the 
same management station used to monitor 


Control your tower site. 
Hark makes it simple. 


Save money on rekeying and control access to your tower site 
with the rugged and tamper-proof Card Access System from Hark. 


@ Detailed account of entries including name, 


date and time 


® Control multiple sites easily and at low cost 


@ Proximity card reader and keypad are more 


durable than swipe 


technology 


™ Temporary access codes 


can be created 


@ Buzz-in and diagnostics 
through dial-up modem 


(cy 


Systems 


ergo 
Fer technology innovations call Hark at: 1-800-367-4275 


TAS Travelers Blvd, Summerville. SC 29485 PHONE (803) 873-4480 FAX (803) 873-3277 


Let Hark eliminate rekeying 
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At IDA WE DON’T 
PUT THE SAME PRICE 
ON PERFORMANCE AS 


THE OTHER GuyS. 


Om ets 
450/800/900/220 MHZ COMPATIBLE. 
Advanced SMR Trunking Logic and Interconnect that 


improves your return on investment because you invest less 
to begin with. That’s why IDA makes the most SENSE. 


A See us at WCE Booths 735 and 3001, Call us today: 
| Pe) CORPORATION 


1(800)627-4432 
1345 West Main Ave., Fargo, ND 58103 1(701}280-1122 
www.idaco.com 


FAX 1(218)233-1886 
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ee A complete 


stock C] 


microcell analysis 
package... 


CHAMP ULTRA-LITE 
SIGNAL STRENGTH METER 


The hand held Champ Ultra-Lite is convenient for finding indoor 
RF “shadows” in wireless systems, or for mobile studies to 
detect RF leakage and propagation coverage. Includes 
Dragonfly Battery Pack. f 

Available frequencies: 

= PCS ») CELLULAR 

© PAGING « IVDS = LMR 
» ISM » ETACS 


DRAGONFLY 
BATTERY PACK 
Allows >8 hours of 
continual operation, 


SPYDER 
100mW STICK-UP 
TRANSMITTER 


A self-contained frequency agile signal source for “walk-about” 
analysis & propagation studies.Includes Dragonfly Battery Pack. 


The Spyder, Champ Ultra-Lite and Dragonfly Battery Pack are 
just a few of many exceptional design solutions from 
Berkeley Varitronics. Call us today for more information: 


(732) 548-3737 / Fax: (732) 548-3404 
Internet: http://jwww.bvsystems.com 
E-mail: info@bvsystems.com 


BERKELEY 
VARITRONICS 
SYSTEMS 
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any other SNMP device on the network, 
The information can be distributed 
throughout the NOC by local-area net- 
works (LAN); it can be logged for future 
analysis: and it can be made available to 
repair-order-generation and tracking soft- 
ware on receipt of a trap. 

With the introduction of such a system, 
paging carriers can now gain redundant 
communications paths for site monitor- 
ing, facilitate distribution of such infor- 
mation throughout the organization, and 
access equipment that would otherwise be 
unavailable by network. 


Summary 

Network management using agent- 
assisted SNMP adheres to a stable stan- 
dard that should be available for years to 
come. The approach increases redundancy 
and extends access. It also integrates into 
existing network management systems 
gracefully, with little or no changes to 
exisung NOC procedures. 


Further reading 

All of the technical aspects of the In- 
ternet protocol and SNMP are covered by 
the Request for Comment (RFC) docu- 
ments published by the Internet Engineer- 
ing Task Force (IETF). RFCs are avail- 
able for downloading at wiww.isiedu. 

Documents particularly pertinent to 
SNMP are RFC1155 (“Structure and Iden- 
tification of Management Information for 
TCP/IP-based Internets”}, RFC1157 (“A 
Simple Network Management Protocol”), 
RFCII58 (“Management Information 
Base for Network Management of 
TCP/IP-based Internets: MIB-I1”) and 
RFC1212 (“Concise MIB Definitions”). 

ASN.1 and the basic encoding rules are 
not described in RFCs, For information 
on these subjects, see “A Layman’s Guide 
to a Subset of ASN.1, BER, and DER,” at 
ww. rsa.com/rsalabs/pubs/PKCS/. 

For an overview of SNMP network 
monitoring in general, refer to SNMP, 
SNMPv2, and RMON: Practical Network 
Management, by William Stallings 
(Addison-Wesley, 1996). 

The PCIA’s Paging Technical Commit- 
lee has published guidelines for those 
involved in networking for telecommuni- 
cations applications. “The PCIA Guide- 
lines for Implementations of the TCP/IP 
Protocol Suite” directly addresses the use 
of IP networks in support of the TIPP 
protocol. The PCIA TIPP and TDP speci- 
fications address paging networking in 
general. The committee, at the time of the 
standards’ publication, comprised major 
infrastructure manufacturers and carriers. 
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EXPERIENCE THE POWER riz, 1 


Of Mobile Wireless COmmumicatiQns 99: © Son. gongs 


Las Vegas, Nevada USA 


date on the very latest industry developments and 


provides new tips and ideas you can put to work 
At away. 


A full conference program will be 
offered including the following topics: 


° Mobile Radio Business Su 
© Public Safety 
* International Business Opportunities 


n the competitive marketplace of mobile communica- 
* Regulatory Issues tions, you simply cannot afford to be left behind. IWCE 
* Reselling Opportunities i takes you to the forefront of merging technologies, new 
* Technology Review , specialty applications and effective strategies for the future. 
© Utility Communication Systems , And, new additions to WCE "98 make this year's show an 
® Specialty Wireless unparalleled mix of Information, innovation and inspiration. 
¢ Fleet Management 


¢ Trunking & Repeater New at IWCE 98! 


RF Design Seminar Series 


As today’s wireless marketplace continues to he i) Specialty Wireless Marketplace 
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these products to market. The RF Design Seminar Series, preview unigue specialty applications you've never before seen 
co-located with IWCE, provides educational workshops at IWCE. Don’t miss this showcase of specialty wireless 
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IWCE Wor ns will be offered to dealers and other features, services and technologies across the board. 
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Technically speaking 


{continued from page 8) 


For this reason, any intermod that is 
generated is most likely generated in the 
receiver front end rather than within the 
preamplifier itself. However, the intro- 
duction of gain ahead of the receiver front 
end can cause intermod to be produced 
within the receiver. This is because the 
preamplifier increases the level of any 
potential intermod-forming signals at the 
front end of the receiver. Thus, any inter- 
mod signals that were formed in the re- 
ceiver before the introduction of the 
preamplifier may not have been notice- 
able because they were of such low 
level—below the sensitivity of the 
receiver, 

An example will help to clarify this 
point. In the upper part of Figure 2 on 
page 8. two signals (A and B) are applied 
to the receiver input. Signal A is at 
~40dBm and signal B is at —30dBm. In 
the front end of the receiver the two sig- 
nals produce intermod signals where 
2A—B is at a level of —140dBm and 
2B—A is at a level of —130dBm. These 
intermod signals are not a problem be- 
cause they are well below the receiver 
threshold. For all practical purposes, they 


Correction 

Due to a typesetting error, the 
power density figures given on 
page 40 of the March 1997 “Tech- 


nically Speaking” column were set 
as “V/n?.” The correct form should 
have been “W/m?” (watts per meter 
squared), 


do not exist. 

In the lower part of Figure 2, a pream- 
plifier is added before the receiver. This 
drastically changes the intermod situa- 
tion. Because the preamplifier has a gain 
of 20dB, each of the signals (A and B) Is 
at a 20dB higher level at the receiver 
input. Thus, A is at —20dBm, and B is at 
—10dBm. Now, the intermod signals 
formed in the receiver front end are at a 
much higher level. Intermod signal 
2A—B is at —80dBm and 2B-A is at 
—70dBm. These intermod signals are of 
such high levels that severe interference 
can result, 


Desensitization 
Because the amplifier will increase the 
signal levels at the input to the receiver, 


it is important to be aware of possible 
receiver desensitization due to strong sig- 
nals on a frequency nearby. [f a signal on 
a nearby frequency is 20dB below the 
desense level, then a 20dB preamp will 
put that signa] at the desense point of the 
receiver, 


Summary 

In the right situation. a tower-top 
preamplifier can really boost your re- 
ceiver system sensitivity. But. before go- 
ing to the expense of installing a tower- 
top amplifier. perform tests to determine 
whether or not this is a viable option. 
Otherwise, you might achieve a little 
gain in system sensitivity but sacrifice 
much in the intermod and desense fac- 
tors. Such considerations are especially 
important at multitransmitter sites. If 
you do find that the tower-top preamp is 
a viable option. don’t consider gain 
alone. Get one with the best noise figure 
and intermod rejection figure (third-or- 
der intercept point) that you can fit into 
your budget. 

Until next time—stay tuned! 
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Join 2000 of your colleagues plus 100+ 
top product vendors for three exciting 
days in RF Design. See the newest product 
innovations. Expand your technical knowt- 
edge. Meet the industry's top experts. And 
bring home techniques and applications 
you can put fo work right away. In addition 
to the action-packed exhibit floor, the con- 
ference program covers informative topics 
such as: 


* Wireless communications 
+ Consumer electronics 

* PCS 

* Cellular 

* GPS 

* Modulation 

* Design for manufacturing 
* Remote sensing 

* RFID 

* Automotive 

* Data networks 

* Wireless devices 

* Medical 

* Transportation 

* Oscillator design 

+ Frequency synthesis 

+ Analog/digital modulation 
* Power amplifiers 
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* Filter design 
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egulating technology 


Gettin’ ready for Vegas 


By Robert H. Schwaninger Jr. 


Are you going to the IWCE show in Las 
Vegas? I am. I always do. There’s some- 
thing about going to a show that isn’t spon- 
sored by a trade association. pushing its 
own agenda, that | like, Okay, there still 
will be a lot of association types, hawking 
their groups’ priorities, but at least the 
whole show isn’t devoted to how “God- 
awful wonderful” their group might be. 

IWCE is the one show that provides you 
with a true cross section of the land mo- 
bile industry: trunking, paging, simplex, 
cellular, PCS and more. There's a little bit 
of everything at the show. Everyone’s in- 
vited. Nobody's made to feel unwelcome, 
and the variety of attendees, exhibitors and 
speakers makes it a worthwhile show for 
everyone. {It may be the only show left 
where the atlendees vastly outnumber the 
exhibitors. } 

For example, if you think that AMTA* 
is the real deal, you can hook up with 
Alan Shark and see what he and his dual 
groups AMTA/IMTA are doing about 
making trunking a household word—like 
succotash. If it uses a common controller, 
Shark’s all over it. Lately, AMTA’s been 


*AMTA: American Mobile Telecommunications 


Association, IMTA: International Mobile Tele- 
communications Association 


Schwaninger. MRT‘s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger. Washington, DC. He is a member 
of the Radio Club of America. He is general 
counsel in the business operated by Jim Fryer, 


trying to get a better deal for the 220MHz— 
222MHz auction. It may not get him the 
decision he wants, but it sure puts Shark’s 
mug in the trade publications. 

Some PCIA* guys also will be hanging 
around, asking you what the heck you're 
doing talking to Alan Shark. Lately, a 
“kinder and gentler” PCIA has been speak- 
ing about the “disenfranchised small op- 


*PCIA: Personal Communications Industry 
Association. 


RYBODY IS H 


a. © Q 
ERE-/” 


ILLUSTRATION BY JOHN HAYES 


erator.” Seems they've dropped their em- 
phasis on providing an “exit strategy” for 
small businesses and are beginning to 
renew their once-waning commitment to 
local operators. [ guess their earlier advice 
just wasn’t heeded—or needed. 

Harold O'Dell and Walter Gallinghouse 
will be working the rooms on behalf of 
SMR Won*. After being in stasis for a 


*SMR Won: Specialized Mobile Radio Wireless 
Operators Network. 


AMPLIFIER/POWER SUPPLY 
Only 7" of Rack Required 
@ VHF 130-175 MHz to 250 wacs  UHF 400-512 MHz to 200 warts 
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RF Design magazine has opened its 
Call for Papers for the RF Design '98 
Conference & Expo. Technical papers | 
are invited for the following areas: | 


*RF & Wireless Technology 

* Integration Trends 

* Transmission Standards 

*Spread Spectrum 

* Frequency Synthesis & Modulation 

* System Design Techniques 

* Device Characterization & Modeling 

* Design Optimization 

*RF IC Integration & Design 

*Test Equipment Applications 

* Receivers, Filters, Mixers & Oscillators 

* Power Amplifiers 

* Digital Communication Systems 

* Automation, Sensing, Control 
& Security Broadcast 

*Data Networks, WLAN, WAN, Wireless 

*Modem Automotive, Transportation 
& GPS 

* Military & Weapons 

* Medical Applications 


SEND ABSTRACT TO: 
Doug Liljegren 

industry Conference Director 
RF Design 

9800 Metcalf Avenue 
Overland Park, KS 66212-2215 
Or fax to (913) 967-1905 
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Daniels Electronics radio 
components go to extremes 
worldwide to maintain vital 
signals. Repeatedly. Since 
1950, Daniels has provided 
comprehensive design, 
development and testing for 
all its products, which are 
backed by registered quality 
assurance standards under 
ISO 9002. The components 
are modular for easy 
upgrading and maintenance, 
and flawless compatibility 
and crossbanding. So you 
can depend on Daniels 
Electronics. Repeatedly. 


aa DANIELS 


— ELECTRONICS LTD. 
RADIO COMMUNICATION MANUFACTURER 


Leading in quality, 
performance and endurance. 
See us at IWCE Booth 552 
43 Erie Street, Victoria, B.C., 
CANADA V8V IP8 
Tel: (250) 382-8268 
Toll free 1-800-664-4066 
Fax: (250) 382-6139 
Email: sales@danelec.com 
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Regulating technology 


time with the now-defunct “consensus 
proposal,” the group is swinging hard 
against the 800MHz auction in the U.S. 
Court of Appeals. Walter always said that 
if the FCC didn’t adopt the compromise, 
SMR Won would head to the court. 

I like a man of his word. In our industry, 
they're too rare, 

Mark Crosby of ITA* usually drops by 
in all of his sartorial splendor. | like Mark. 
He is committed to his organization and is 
moving his group's agenda as fur as pos- 
sible before Congress and the FCC. He's 
smart, funny and edgy. I guess my only 
hesitation is that I've never witnessed ITA 
going to the mat for anything. Seems like 
ITA is loud and proud, then falls just short 
of drawing the line when compromise 
doesn’t seem to be an option. (Maybe 
Mark’s just wiser than I am.) 

There usually are a few APCO* guys 
around. They're the ones that are really 
listening at all the technical sessions and 
ducking out of the more political stuff. It 
must be nice to be the fair-haired damscls 
of Congress, with spectrum to burn, But 
then again, public safety usually shows up 
at the tables with a budget too small to 
gamble recklessly. 

Lonnie Danchik will be making the 
rounds for SBT*, extolling members with 
the group's commitment to small business. 
It's tough stuff organizing small busi- 
nesses into a cohesive unit with increasing 
political power. Lonnie tells me that he's 
so busy loading ex-Nextel customers onto 
his system that he’s barely got time to sleep. 
If you catch him snoozing. nudge him. 

If you get a chance, look up Bob Cook 
of Fresno Mobile Radio. His company is 
the lead appellant in the 800MHz auction 
appeal before the court. He's a smart busi- 
nessman and a heck of a nice guy. His 
wile, Peggy, is fun too, if you get her away 
from the slot machines. Bob's quietly 
committed to the idea that nobody ever 
won by tossing in the towel. If you knew 
his dad Don, you'd understand that the 
apple didn’t fall far from the tree, 

If you want the straight skinny on 
220MHz systems from one of the premier 
operators, look up Bob Fay of Police 
Emergency Radio Systems. Fay is going 
great guns, planning to take over the world 
of 220MHz, one FCC decision at a time. He 
is savvy about his product and his chances. 

Looking to find out what's going on in 
towers? Drop by Jim Fryer’s booth and 
have achat. If it's going up, coming down, 
being sold or being bought, Jim knows 


“ITA: Industrial Telecommunications Association. 
*SBT: Small Business in Telecommunications. 
*APCO: Association of Public-Safety Commu- 
nications Officials-International. 


about it. Jim can help any tower owner or 
manager improve business. (Also, his as- 
sistant, Mary, does a heck of a rendition of 
“These Boots Were Made for Walking.”) 

Look for guys from UTC* and FIT* 
emerging from the shadows. They're usu- 
ally there taking in the sights and opinions 
from the operators that fill the floor, ‘These 
groups, like so many, come to IWCE to 
feel the pulse of the industry and find out 
what’s working and what isn’t. 

Don't forget to talk to Don Bishop and 
Dave Keckler from the MAT staff. This 
deadpan duo will comer you into a discus- 
sion about the direction the industry is 
headed. They really want an answer, too; 
it seems “to Hell in a handbasket™ just 
doesn’t satisfy everyone. (Anyway, MRT 
publisher Mercy Contreras always looks a 
little piqued when I cuss around her.) 

Slithering around the place will be law- 
yers like yours truly. We get to pontificate 
and provide great insights into the vast 
abyss we call the FCC. Look for the usual 
suspects: Russell Fox, Curt Brown, 
Marjorie Connor, Liz Sachs, Kate 
Kaercher and Alan Tillis. We'd all like to 
shake your hand (in a race to see which 
one gets your watch). 

Then there are the parties. Free booze 
and free food—if you listen to your host 
for an hour or so. This year it's SBT, Tri- 
dent Micro Systems, TranscrypVE.F. 
Johnson and Kenwood Communications 
all having get-togethers. 

If you're an “issues” guy instead of a 
gamble-and-get-blasted type, there's 
plenty to go around: the emergence of Flex 
paging, tower-siting issues, incumbent 
operator rights, the intentions of the new 
commissioners, electronic filing, auction 
software issues, global trunking, the 
800MHz auction appeal, 450MHz 
trunking, utility companies” entrance into 
the commercial radio market. the Tele- 
communications Development Fund 
(which may now be ready for business), 
reseller rights and more. And for your 
special entertainment value, you can actu- 
ally speak with the people who work for 
the FCC and Congress. 

Oh, yes ... if you want to discuss cock- 
tail waitresses, whether to hit a soft I4 
when the dealer's showing a 10, how many 
yards you can get from an 8-iron, the 
emerging questions about Sicgfried and 
Roy, blended vs. unblended scotch and 
St. Louis Cardinal baseball ... 

_ Il be there, too, 


5) 


“UTC. the Telecommunications Association, 
addresses the communications needs of public 
and private utilities and associated businesses. 
*FIT: Forest Industnal Telecommunications. 


Don't forget to pack your MRT 


Our sales and editorial 
staffs are looking for 
the reader with the 
oldest copy of Mobile 
Radio Technology. 
Check under the desk, 
behind the door, on 
the top shelf or in the 
back of the file cabinet 
for your earliest copy, 
and bring it to our 
booth at IWCE ’98 

in Las Vegas. 


Marketing Managers Joyce 
Bollegar & Dennis Hegg and 
Classified Advertising 
Representative Dawn Rhoden 
(standing) are looking for the 
oldest existing subscriber copy. 
The first issue (above) premiered 
in January/February 1983. 


Our enthusiastic Marketing 
Managers Joyce Bollegar and 
Dennis Hegg and Classified 
Advertising Representative 
Dawn Rhoden will host an exciting and rewarding closing session at the 22nd International 
Wireless Communications Expo held April 22-24, 1998, where Editorial Director Don Bishop 
will present the winner with a GRAND PRIZE on behalf of our advertisers. 


If you have been one of our loyal readers for many years, look for your oldest copy of the 
magazine. Bring that copy (with original subscriber label intact) to the INTERTEC BOOTH 
(Booth 1300) on the exhibition hall floor to register to WIN! 


IWCE is sponsored by: 


Mobile Radio 


CELLULAR 
&MOBILE. 


LS Apet! LCL: 


With support from other INTERTEC®/PRIMEDIA 
publications: 

RF Design, Satellite Communications, Telephony 
and Global Telephony. 


INTERNATIONAL WIRELESS 


For more information about the show, 

call FAX-ON-DEMAND at 1-800-601-3858* 
Contest rules will be available at the show floor or on 

*A touch-tone phone is required. written request. Write to: Mobile Radio Technology, 9800 

Outside the United States, call +1-908-885-6723. Metcalf Avenue, Overland Park, Kansas 66212. 
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Niews 


New-Tronics sets its sights on land mobile market share 


Despite his observation that the land 
mobile radio business has been flat, New- 
Tronics Antenna’s marketing manager, 
Larry Guyton. sees “growth potential with- 
out bound” for the Mineral Wells. TX. 
company’s Hustler brand antennas. Where 
does growth come from? “We're taking 
business from other companies, such as 
Celwave. Decibel Products, Antenex and 
Maxrad,” he said. 


With low overhead, plenty of capacity 
for expansion, no debt and an established 
brand, New-Tronics is poised to compete 
at the customer level as well as to offer 
private label manufacturing. 


Capturing 


New-Tronics Antenna has its offices and a portion of its manufacturing and warehousing facilities 


in Mineral Wells, TX. 


market share, Guyton explained, is partly 
a matter “of being there when someone 
drops the ball. If they do that, FI get the 
business. I take pride in my own reliability 
as well as that of Hustler. Also, there still 
are a Jot of personal] relationships in the 
antenna business. I like that.” 

Land mobile accounts for 60% of the 
company’s business and 70% of its profit. 
CB is a small portion, but along with AM 
radio antennas, “it’s where we began, so 
we like lo stay in il” Guyton said. 

In 1997, New-Tronics sold its PCS an- 
tenna line to Racal, which previously had 
licensed the rights to its antenna designs to 


WOW ... 200 w. UHF Amps under $1000 


fel 


ay 


Rerearen & Pacive Aus 
* VHF 150/250/500 watts 
¢ GHF 100/200 watts 

* 800 MHz 60 watts 

For 20+ years, Henry Radio 
has been producing low cost, 
reliable paging and repeater 
amps, All common bands, 
power ratings and 
configurations are available. 
Call today for specifications 
and prices. 


96 MA 


250 w. VHF under $700 
... Why pay more ?? 


TOLL-FREE (800) 877-7979 


HENRY RADIO 


2050 South Bundy Drive 
Los Angeles, CA 90025 


Phone (340) 820-1234 
FAX 3:0-826~7790 
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The New-Tronics timeline: 


1957: Newtronics Corp. is established 
as an AM mobile antenna-making sub- 
sidiary of Automatic Radio, which sup- 
plied car radios to the auto industry. 

1961: Newtronics Corp. begins using 
“Hustler” as a trademark. In the early 
‘60s, the company introduces amateur 
radio antennas. By the late 60s, CB an- 
tennas are introduced. 

1978: Newtronics Corp. changes its 
name to Hustler Inc. 

1979: Hustler Inc. moves from Cleve- 
land to Kissimmee, FL. Company sales 
peak in excess of $30 million with the CB 
boom of the ’70s. In the 80s, land mobile 
antennas are introduced. 

1985: Clyde Ford forms New-Tronics 
Antenna Corp. to buy Hustler Inc. and re- 
locates the company to Mineral Wells, 
TX, where his Ford Manufacturing Co. 
had been in the antenna business since 
its founding in 1975. The transaction re- 
establishes “New-Tronics” as the com- 
pany name and continues “Hustler” as a 
trademark. 

1988: New-Tronics moves about half 
of its assembly operations to Comales, 
Tampico, Mexico, where most of the mo- 
bile antennas are assembled. 

1992: New-Tronics introduces its Spirit 
line of omnidirectional fiberglass base 
station antennas. 

1995: Racal licenses New-Tronics to 
manufacture PCS antennas using 
Racal’s designs. 

1997: Racal buys out New-Tronics' li- 
cense agreement and establishes its own 
manufacturing plant in Mineral Wells. 
New-Tronics introduces new NMO- 
mount VHF and UHF mobile antennas. 


New-Tronics. Company owner and presi- 
dent Clyde Ford said that the profitability 
of the PCS antenna line was not unnoticed 
by Racal. “They decided that 100% of the 
profits would be better than royalty pay- 
ments, so they bought back the line.” 

Ford, with a background as an exccutive 
with Stromberg-Carlson and Radio Shack, 
formed Ford Manufacturing Co. in Mineral 
Wells in 1975 to make private label CB 
antennas for Midland International and oth- 
ers. He established New-Tronics Antenna 
Corp. in 1985 to purchase Hustler Inc. and 
the Hustler antenna line. (Until 1968, Hus- 
uer Inc.'s name had been Newtronics Corp.) 
Ford had seen the company advertised for 
sale in the Wall Street Journal. 

“Hustler” was a better name before the 
magazine came out.” Ford mused. Guyton 
observed that, Hustler magazine aside, 
“Hustler” is a good name, “although it has 
some stigma from CB antennas. On the 
other hand, many commercial customers 
happen to be radio amateurs, and the good- 


will from Hustler's amateur radio an- 
tennas has a positive influence.” he said. 
In 1992, New-Tronics began manu- 
facturing its Spirit line of omnidirec- 
tional fiberglass base station antennas, 
which currently ac- 
count for most of 
the revenue 
and profit in the 
company's 
land mobile 
division. 


Clyde Ford Larry Guyton 


“The Spirit series is the 
backbone of our do- 
mestic land mobile 
market,” 

Guyton said. 

The antennas 
come in VHF, 
UHF, 800/ 
900MHz, 1.2GHz 
and 1.4GHz models for 

two-way radio, trunking, 
repeater, cellular, paging 
and GSM applications. They 
are available in standard and 
heavy-duty configurations with 
gain figures from unity to 12dBd. 


Antennas in 

display pack- 
ages at the Min- 
eral Wells facility. 
Most of the mobile an- 
tennas are manufactured 
at the company's Comales, 
Tampico, Mexico, facility. 


“Much of New-Tronics’ future success 
will stem from the sales of Spirit prod- 
ucts.” he said. 

Guyton said that New-Tronics has in- 
troduced new UHF and VHF mobile an- 
tennas based on the NMO mount. The new 
models, LMB and LMG, are expected to 
generate sales equal to 30% of the base 
station antenna sales. 

“They weigh more, they're heavier- 
duty, the look better and they are less ex- 
pensive” than competing antennas, Guyton 
said. 

On a worldwide basis, the G-6 UHF om- 
nidirectional and G-7 VHF omnidirec- 
tional base station antennas are the 
company’s best-sellers. 

The company soon will introduce new 
cellular and lowband VHF antennas. 
Lowband VHF antennas? Why? “We're 
getting calls for lowband VHF antennas,” 
Guyton said. “Apparently, the other fre- 
quencies are filling up, and people are tak- 
ing another look at lowband.” Just in time 
for sunspots and the skip interference they 
bring. 

“New-Tronics has a billion-dollar po- 
tential,” Guyton said, “It could be the next 
Decibel.” 


ALL THE COMMUNICATION EQUIPMENT 
YOU NEED... IN ONE CATALOG! 


For over 20 years, Marketronics has provided you with quality com- 
munication equipment at very competitive prices. Now, we bring 
you our NEW Product Selection Guide. It’s packed with cutting 
edge products from many new manufacturers as well as expanded 
offerings of existing product lines. 


When you select Marketronics as your provider, you’re guaranteed 
to receive quality equipment, excellent service, and great prices! 


Contact us today to request your FREE copy of our catalog and also 


to learn how you can start saving money today! 


e tel: 800 845 1230 or 954 846 1011 
e fax: 954 846 1672 
* email: sales@marketronics.com 


VISIT OUR ONLINE CATALOG - www.marketronics.com 


® More than 10,000 items 
® Over 120 Manufacturers 


® Lowest Total Cost 
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CORPORATI 


PLEASE DROP BY BOOTH #1308 AT IWCE 


World’s Leading Distributor of Quality Telecommunication Equipment 


Circle (81) on Fast Fact Card 


April 1998 Mobile Radio Technology 


News 


RedCell prepares to supply rechargeable batteries, chargers, accessories for various applications 


Quietly, a new North American com- 
pany has spent the past two years ready- 
ing a line of rechargeable batteries. bat- 
tery chargers and accessories for various 
applications, including two-way radio 
transceivers. The company. RedCell, 
based in Calgary, Alberta, Canada, de- 
buted its products in January. 

“People looking for two-way batteries 
want a “cheap fuel source.” said Brent 
Meikle, the company's vice president 
of product development. “That might involve 
premium, long-life batteries for companies 
that use battery management, or it might 
involye a low-price ‘value battery’ for com- 
panies too small to have a battery-care pro- 
gram. We offer both types of batteries, and 
both are priced below the competition.” 

Unlike wireless phones and cam- 
corders, which are consumer products, 
everyone who buys a two-way radio is 
spending money on operations. Meikle 
observed. In his opinion, the two-way 
radio battery market has attracted niche- 
market manufacturing with high prices. 

“Yet, crack open a two-way radio bat- 
tery. and you find the same thing as in 
cellular phone or video camera batteries: 


three or four D-cell or C-cell batteries. 
What RedCell is doing is developing a 
system for mass merchandisers, which 
can bring down the cost of operating two- 
way radios,” Meikle said. 

RedCell uses welded Nexport technology 
to cut costs. The method uses a flexible 
circuit board that allows direct welding and 
riveting to the battery pack, which reduces 
labor costs by 70% 
Meikle listed the 
other advantages: 
“Less soldering, 
Eliminates wires, 
straps and harnesses. 
You get a cleaner 
battery that won't 
short-circuit. No 
crushed wires or rat- 
ting from 
components and bad Meikle 
solder joints. It improves the battery and 
makes it less expensive.” 

Meikle said users, dealers and distribu- 
tors all have different requirements from a 
battery supplier. 

“Users should talk with their dealer or 
distributor about their two-way radio 


loose 


working environment, battery-charging 
requirements, Warranty and customer ser- 
vice satisfaction, and overall battery pro- 
gram cost. and then ask for a recommen- 
dation for reducing costs. If the dealer 
can't help, then contact the original 
manufacturer of the battery,” Meikle said, 

“Dealers should evaluate whether their 
manufacturers are supporting them in 
what they offer their customers. [f they’re 
not satisfied, or if they're curious, I'd like 
them to contact us to allow us to send 
some products or programs to evaluate. 
We want distributors to contact us and try 
our product, and the see the pricing and 
level of service they can get,” Meikle 
said. “We look at two-way as—outside of 
cellular—the only service-oriented prod- 
uct we will manufacture. We see a strong 
demand for two-way radio batteries into 
the next century.” To support two-way 
radio batteries, RedCell offers more than 
200 types. as well as one-bay and six-bay 
charging systems that will charge NiCd, 
NiMH and Li-ion batteries. 

RedCell is at #1, 115 - 28 Street SE, 
Calgary, Alberta T2A 4K4, Canada; Tel. 
403-207-5612: wiww.redcell.com. 


ISOPOLE 


ANTENNAS & ANTENNA®ANALYZERS™® 


The complete line of AEA antennas and antenna analysts 
are now available FACTORY DIRECT at the lowest 


possible cost. Each analyzer gives a graphical display of 


SWR curves with variable sweep width and center frequen- 
cy. The 30-150, 150-525, and 806-960 MHz antenna ana- 
lyzers are $499.95 cach plus $7.50 shipping and handling. 
The SWR-121 HF analyzer covers 1-30 MHz and is priced 
at $299.95 plus $7.50 shipping and handling. 


The AEA CableMate™ graphical Time Domain 
Reflectometer (TDR) is packaged the same as the SWR ana- 
lyzers. The CableMate shows multiple faults in a cable on 
the graphical display. Virtually any multi-conductor cable 
may be tested for shorts, opens or impedance lumps. 
The CableMate is an excellent device for measuring the 
length of most any cable for inventory purposes. It will also 
directly show the 25 MHz return loss, An RJ-45 switch 
adapter allows casy testing of LAN cables, The CableMate 
is specially priced at $359.95 plus $7.50 shipping and 
handling for a limited time only. 


All AEA analyzer products come 
standard with a computer 
interface, Store your graphical data 
with the applications software and inter- 
face cable for only $29.95 + $3.00 S&H. 


serial 


We also manufacture the lowest 
cost high performance VHF and 
UHF base station antennas avail- 
able. Please send or call for our {ree 
booklet Facts About Proper VHF 
Vertical Antenna Design to find 
out why our [soPole™ Antennas are SUPERIOR 
to the competition. Try our IsoPole-150 VHF 
antenna for $89.95 plus $7.50 shipping 


Analyzer a 
CableMate 


7¥ ri : ‘ 
\ 15 Day eA 
and handling or the ISO-440 antenna for > Money Back 
$119.95 plus $7.50. shipping and handling. ,Guarantee > 


The HR-3 telescopic VHT Handheld : 


(10 dB gain over a rubber duck) antenna is Php 
available for $29.95 plus $3.00 shipping and handling. 


AEA Division of TEMPO RESEARCH CORPORATION 


CE) 0 ea Orders 1-800-258-7805 


Tech Info: 760-598-9677 » FAX: 760-598-4898 * www.aea-wireless.com * 1221 Liberty Way, Vista, CA 92083 
Prices and Specifications subject to change without notice or obligation. 
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News notes 


Transcrypt International, Lin- 
coln, NE, is set to license its LTR-Net 
protocol to SmartLink Develop- 
ment, Raleigh, NC, to use with its 
multiprotocol trunking and network 
systems. Jeff Fuller, 
Transcrypt’s chief 
executive, said 
SmartLink’s use of 
the protocol will help 
to establish it “as the 
de facto standard in 
enhanced SMR 
trunking protocols.” 
Transcrypt’s vice Fuller 
president of engineering and market- 
ing, Joel Young, 
added that “LTR-Net 
is the only protocol 
which offers com- 
plete over-the-air 
compatibility with ex- 
isting LTR systems.” 
Speaking of another 
matter, Bob Wise, 
SmartLink’s man- 


ager of international sales, said the 
company has contracted Midland Mo- 
bile Radio, Theale, Berkshire, England, 
to represent its interests outside the 
United States and 
Canada. “LTR-Net has 
unlimited potential in 
the international mar- 
ketplace,” added 
SmartLink executive 
vice president for mar- 
keting Craig Johnson. 

American TriTech, 
San Diego, has sold 
one of its “VisiCAD for Ambulance” 
computer-aided dis- 
patch systems to Metro 
Toronto (Canada) 
EMS. The system is 
“specifically designed 
for EMS professionals,” 
said Sean McEwan, 
company chairman. 
Ron Kelusky, director 
Kelusky of EMS operations for 
Metro Toronto EMS, said “The 


McEwan 


program's reliability, scaleability and 
detailed manage- 
ment reports will al- 
low us to substan- 
tially increase our 
operational efficien- 
cies, improve re- 
sponse times and 
seamlessly integrate 
with other emer- 
gency service agen- 
cies.” Rick Hune, manager at Sig- 
nal Communications Service’s 
Miami branch, said the Fort Lauder- 
dale, FL-based company has moved 
his branch office to 6916 NW 72nd 
Ave. The office serves Dade and 
Monroe counties. 

Bill Ford, computer specialist and 
project manager for the city of 
Vicksburg, MS, said that the city’s 
new single-site, five-channel 
Motorola Astro Smartzone trunked 
two-way radio system allows agen- 
cies to communicate with either digi- 
tal or analog equipment. Vicksburg 


Hune 


UHF trunking is a smart idea. It’s spectrum efficient 
and has plenty of profit potential for an operator. But 
don’t stop there. If you're constructing a system or plan- 
ning to soon, build your system “smart” with Ritron’s 
RRX-450 synthesized repeater. 

The RRX-450 repeater is the intelligent choice 
hecause it offers so much for so few dollars. For starters, 


Constructing a UHF 
Trunking System? 


Build it “Smart” 
with the Ritron RRX-450 
Synthesized Repeater. 


it easily connects co trunking controllers through a dech- 
cated internal connector, eliminating interface hassles. 

The RRX-450's superior technical performance is 
well suited for trunking environments. It has excellent 
transmit modulation bandwidth wind linearity, allowing 
trunking control data to pass through cleanly without 
any distortion. And it can easily drive a 100 Watt 
power amplifier with 6 Watts of input and still operate 
at continuous duty. 

All of these features make Ritron's RRX-450 the 
competent choice for your trunked radio system ata 
cost that’s hundreds of dollars below the competition: 

© 10 pin trunking controller interface 
* Ventilated rack mount enclosure with 
cooling fan 


Call us at 800-USA-1-USA or FAX 800-251-RFAX 


and find out about the smart solution 
for your UHF trunking system. 


RITRON, INC. 


Wireless Communications | Biota ds and Systems 
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@ UHF and VIIF* Models 

© 8S 30 Warts output power 

«| 10/220 VAC operation 

¢ CTCSS/DCS Signalling 

#12 VDC trickle charge w/Auto cutover 

© Flexible PC Programming 

* FCC ype acceprance pending 
(available for mremational sale) 
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Hear the difference... 
Larsen's 

Vantage Radome Antennas 
prove that bigger 

and more expensive 

is NOT better. 


In range tosts, Lorsen's rodome antenna out 
performed the compotition by on average of 
30% across the band. 


3d8 Vantage ome 
‘Ontenna vs. compotilion. 


Ave you listening? 
This is important. 


Measured Performance 

There is a difference between theoretical and 
actual performance. We always use actual, 
measured values in our specifications. Many of 
our competitors use theoretical values derived 
from math equations. 


Quality Heritage 

There is o difference between paying lip service 
and actually delivering a consistent, high quality 
product. We are IS0 9000 registered, we 
continually improve, we live quality everyday. The 
best in the business keeps getting better, 


Innovation Leader 

There is a difference between leading and 
following. For over 30 years, we have been on 
the cutting edge of antenna development. If you 
are looking for new ideas, your search is aver. 


Antenna Experts 

There is a difference between claiming to be 
antenna experts and actually being antenna 
experts, Antennas are all we do. We're focused, 
we're committed, we're ready when you are. 


(\\Larsen 


800 426-1656 U.S. 800 663-6734 Canada 


e-mail: laorsen@lorsenel,com 


wivw.larsenet.com 
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has the first such Astro single-site 
system. It was dedi- 
cated on Jan. 6, 
1998. Ron Elwell, 
vice president of 
Stratford, CT-based 
Dictaphone, said that 
the Capital Area 
Planning Council 
(CAPCO) has pur- 
chased $1.2 million 
worth of ProLog digital recording sys- 
tems for public safety answering points 
(PSAPs) in 10 Texas counties. “Most 
of the 36 PSAPs had been using older 
reel-to-reel equipment,” said Joanna 
Oliver, CAPCO's public education and 
training manager. ... Robert J. Shiver, 
chairman of Intek Diversified, 
Princeton, NJ, said that the company’s 
RoameR One subsidiary expects to 
acquire the assets of 220MHz service 
provider Wireless Plus, Hayward, CA. 
Reasons given for the purchase in- 
clude Wireless Plus’ coverage and 
capacity in San Francisco. 

Maxrad, Hanover Park, IL, has 
added three manufacturers’ repre- 
sentatives in the Midwest: Ad- 
vanced/PLM Sales & Marketing, 
Oak Park, IL; Capitol Electronics, 
Plainfield, IN; and W.E. Price & 
Company, Houghton Lake and 
Waterford, MI. “All three companies 
bring over a 10-year record of ser- 
vice in the wireless communications 
business,” said Steve Rahn, 
Maxrad’s vice president of sales and 
marketing. ... TwitCo Distributing, 
New Ipswich, NH (800-899-8948), 
offers a new dealer price list with new 
products and “aggressive dealer dis- 
counts.” ... TekNow, Phoenix, has 
formed co-marketing agreements 
with Parsippany, NJ-based Dialogic 
and Minnetonka, MN- 
based Digi Interna- 
tional. “TekNow can 
focus on developing 
the most advanced 
messaging software 
available while relying 
on its vendor part- 
ners to deliver the fin- 
est hardware solu- 
tions in the industry,” said TekNow 
president Ralph Tomeoni. 

U.S. Sen. John McCain (R-AZ), 
chairman of the Senate Commerce, 
Science and Transportation Commit- 
tee, is drafting legislation with lan- 
guage that may help wireless com- 
munications carriers to overcome 


Tomeoni 


local-government opposition to an- 
tenna tower construction. Justifica- 
tion for federal inter- 
vention may be 
based on a per- 
ceived need to pro- 
vide uniform wire- 
less emergency 
9-1-1 service. “Be- 
cause ubiquitous 
wireless service de- 
pends on wireless 
carriers’ ability to install necessary 
transmitting towers, this legislation 
will also seek to provide a process 
that can be used for resolving local 
tower siting issues,” a description of 
the legislation issued by McCain’s 
office reads. ... Motorola’s Cus- 
tomer Owned Messaging, a part of 
the company’s Paging Products 
Group, Boynton Beach, FL, will de- 
velop new applications together with 
JTECH, Boca Raton, FL, for busi- 
ness Offices, retail stores, manufac- 
turing facilities, restaurants and auto 
dealerships. “This relationship will al- 
low us to integrate on-premises 
pager products into 
new applications 
and give customers 
a total turnkey pack- 
age,” said Jeff Gra- 
ham Sr., JTECH's 
chief executive. ... 
SourceOne Wire- 
less, Chicago, will 
market interactive 
paging service provided by 
RAM Mobile Data. 
SourceOne brings a 
customer base of 
400,000; RAM is 
bolstering its nation- 
wide coverage. 
RAM vice president 
Thomas” Eberle 
said his company’s 
network “will offer in- 


McCain 


Graham 


Eberle 
teractive paging with coverage com- 
parable to one-way paging across 
the United States.” 


Motorola and 
Nissan are fitting 
luxury sedans with 
“telematics,” which 
use wireless voice 
and data to provide 
drivers and passen- 
gers with location- 
specific security, in- 
formation, conve- 


Denaro 
nience and entertainment services 


from a central service center. Robert 
Denaro is vice president of Motorola’s 
newly formed Telematics Information 
Systems Business. ... Digital Voice 
Systems, Burlington, MA, has li- 
censed its improved multiband exci- 
tation (IMBE) voice compression soft- 
ware to Racal Communications, 
Rockville, MD, for use with Project 25 
mobile communications equipment. ... 
Orbcomm, Dulles, VA, was set to be- 
gin commercial service in mid-April 
with an initial eight satellites (of a 
planned 36) relaying communications 
from the Magellan GSC 100 portable 
text-messaging unit. The units com- 
municate among themselves, as well 
as to and from any Internet email ad- 
dress. 

Lee Ellison, senior vice president 
at Glenayre, Charlotte, NC, said 
Glenayre and Unicom China Paging 
have launched the third phase of 
Unicom’s nationwide paging network 
in China. “This is one of Glenayre’s 
largest projects in China,” he said. ... 
William L. Collins Ill, president of 
Metrocall, Alexandria, VA, said his 


MAGE INTHE 


{317} 845-1201 © Fax (317) 846-4978 
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company merged with ProNet on Dec. 
31, 1997, creating what 
he described as “the 
country’s second larg- 
est wireless messaging 
company.” ... Joseph 
T. Gorman, chairman 
o TRW, Cleveland, 
said his company is ac- 
quiring 7% ownership 
of ICO Communica- 
tions, that TRW and ICO will cross- 
license each other’s 
patents, and that they 
are dismissing their 
patent litigation against 
one another. The com- 
panies expect to imple- 
ment a medium-earth- 
orbit satellite communi- 
cations system. 
Former Apollo 12 as- 
tronaut Capt. James A. Lovell Jr., 
speaking on behalf of Sunnyvale, CA- 
based Ashtech’s board of directors, 
said the pending merger of Ashtech with 
Magellan is “a shining example of how 
business can help us achieve the prom- 


Collins 


ise that space technology offers for 
enhancing our lives.” Ashtech devel- 
ops and manufactures Global Posi- 
tioning System (GPS) technology; 
San Dimas, CA-based Magellan, a 
subsidiary of Orbital Sciences, 
makes GPS consumer products and 
satellite communications equipment. 

PageMart Wireless, Dallas, has 
plans to support paging functionality 
for Windows CE devices. “Users have 
told us they want to carry fewer de- 
vices, with advanced, integrated fea- 
tures such as wireless email, sender 
ID and automatic schedule updates,” 
said company chief executive John 
D. Beletic. .. Signal One, Chatta- 
nooga, TN, has an exclusive agree- 
ment with Pilot, Knoxville, TN, to build 
communications towers on Pilot's 
land and to co-locate antennas on 
Pilot's signs and travel center build- 
ings in 36 states at 103 interchange 
locations on interstate highways. Sig- 
nal One's president is G. Larry Wells. 

The Bristol, England, office of in- 
vestment capital group 3i has in- 
vested $3.5 million in Bristol-based 


“Low Band Portables? 


Il can do that.” 


Say “Yes” to 


New Business 


Ritron, Inc. © 505 West Carmel Onve ¢ Carmel, IN 46032 


Low band systems aren't very sexy. You 
won't find trunking or other flashy tech- 
nology below 50 MHz, but you will find 
users—thousands of them. The Patriot 
RTX-050 lets you yo after the forgotten 
users. This easy to sell portable packs 6W 
into a rugged Lexan housing that passes 
a 6 foot drop-to-concrete torture test. 
All for a price that won't empty your 
customer's wallet. 


Simple, easy to understand controls put 1 
scanable channels and versatile tone 
squelch at the fingertips of even inexperi- 
enced users. Customers get peace of mind 
with a two year, fast turn around factory 
warranty and flat rate repair. They also 
get Ritron's famous customer service, 
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The 60W, 16 channel Patriot RPM-050 
mobile completes the picture and lets 
you offer a full line of options to your 
new Low Band customers. 


Ritron’s exciting Low Band dealer support 
package will get you started with leads 
and marketing materials that will get you 
new customers in a hurry, 


FOR THE FACTS ON ADDING 
LOW BAND TO YOUR BOTTOM 
LINE, CALL RITRON NOW AT 


1-800-USA-1-USA 
EXT.199 


PATRIOT. 


BY RITRON 
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Wireless Systems International, 
which intends to manufacture high- 
linearity RF amplifiers for mobile te- 
lephony, paging, digital terrestrial 
and satellite broadcasting. “The 
worldwide market for base station 
amplifiers is worth $950 million per 
annum and is growing at 20% per 
annum,” said Wireless Systems’ 
managing director Simon Jones. .., 


Spectrian, another manufacturer of 
ultralinear base station amplifiers, has 
signed a five-year lease on a 20,000- 
square-foot manufacturing and engi- 
neering facility in Stanford Ranch In- 
dustrial Park, Stanford, CA. “We ex- 
pect to fill 60 positions at the new facil- 
ity,” said Garrett Garrettson, president 
of the Sunnyvale, CA-based comp- 
any. ... Another Sunnyvale company 


i) TAD Radio 
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(509)456-5885 


TAD Radio of Canada Inc. 


S 164 Washington Ste E, Spokane Wa 99201 Ph(S09)456-5885 Fax(S09)456-S886 


310] - 29 Ave, Vernon, B.C, VIT 1Z2 


Phi2S0)S48-1 150 


E-Mail:tadradiofe jumetion.net 
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ON THE LINE 


When lives are on the line you can depend on 
Trylon’s complete line of fall protection 


systems. 


Heavy Duty Approved 
Fall Prevention Systems for 


* Towers 
* Chimneys 


* Antennas 
* Lighting Poles 
* Transmission Towers 


* Water Tanks 


Trylon Safety Systems deliver the lowest 
wind load ratings available. 


TRYLON-TSF 

P.O. Box 186 

Elmira, Ontario, Canada N3B 226 

Tel. (519) 569-5421 Fax (519) 669-8912 
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with a product intended to reduce 
dropped calls, ArgoSystems, is con- 
ducting trials of its adaptive 
beamforming antenna system at Bell 
Atlantic Mobile cell sites in New York. 
“We were able to show improve- 
ments of upwards of 40dB,” said 
Bob Hockett, general manager of 
the company’s Commercial Commu- 
nications Division. 


Dataradio Group acquires RNet line 
The Dataradio Group of companies has 
purchased the RNet synthesized fixed data 
products from Motorola. Dataradio, At- 
Janta, had previously been the sole dis- 
tributor for the RNet products and will 
now consolidate all distribution for the 
group's fixed products, including RNet 
under Johnson Data Telemetry (JDT), 
Burnsville, MN, purchased last year. 

The addition of the RNet 4508S and 
9600S will complement the JDT synthe- 
sized product offering, which emphasizes 
high-tier international ETSI specifica- 
tions, remote diagnostic and power con- 
servation feature sets. Both the JDT and 
RNet products adopted the Dataradio 
Interoperability Standard (DIOS). which 
assures pin-for-pin and over-the-air 
compatibility. 

“In anticipation of the acquisition, JDT 
recenlly introduced a new RNet-style 
JSLM product line. which will bear the 
RNet brand.” said Guy Kelnhofer, JDT 
chief operating officer. “The JSLM is a 
second-generation RNet product to ad- 
dress the half-channel requirements of 
FCC refarming. It has the same form fac- 
tory and pin-outs as the RNet 450 SLMS 
radio and expands the frequency offering 
to VHF in addition to UHF. This is good 
news to RNet customers who need a VHF 
product.” 


Washington awards Transcrypt 
with $1.3 million contract 

The Washington State Department of 
Transportation has agreed to purchase 
APCO trunking equipment worth $1,3 
million. The purchase agreement calls for 
Transcrypt, Lincoln, NE. to provide 
WSDOT with Summit mobile radios. The 
radios will be incorporated into 
Washington's statewide APCO trunked 
radio system. 


UniSite relocates to Florida 

UniSite has moved its corporate head- 
quarters from Richardson, TX, to Tampa. 
FL. The new address is: UniSite, 3450 
Buschwood Park Drive. Suite 250, 
Tampa, FL 33618. i, 


N ew products 


Readers’ choice 


Of all the new products and ser- 
vices in the August 1997 issue, the 
one reprinted here generated the 
most reader requests for additional 
information. If you missed it the 
first time, here is your opportunity 
to acquire more information on it. 
Just circle the corresponding Fast 
Fact Card number on the card found 
in the back of this issue and mail 
the card to us. 


Hand-held radios are 
programmable by channel 


Uniden Pri- 
vate Radio Com- 
munications’ 
hand-held por- 
table radios 
(SPH255 — and 
SPU554) bring 
many of the fea- 
tures and capa- 
bilities of the 
public safety ra- 
dios to the busi- 
ness and industry 
customer. They 
are = program- 
mable by the 
channel for 
12.5kHz and 
I5kHz narrow- 
band or 25kHz 
and 30kHz wide- 
band operation. 
The radios have 
99 channels, a 
backlit alphanumeric LCD and a 
DTMF keypad. The programmable 
feature allows compatibility with 
mixed narrowband and wideband 
systems. Both models are compli- 
ant with a wide range of Mil-std- 
SIOE tests, and an intrinsically safe 
option is available. 
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Antenna offers pattern consistency 


An omnidirectional array antenna from 
TX RX Systems covers the entire 
806MHz-840MHz band. Model 101-90- 
O8-0-O1 is a highly versatile antenna fea- 
turing exceptional bandwidth and pattern 
consistency, as well as 8dBd gain. 10° 
vertical beamwidth and 1,000W power 
handling capability. Its integrally welded 
radiating surface and unique air line feed 
system minimize unwanted noise and 
intermodulation products. 
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Surge protectors use gas-tube technology 


Citel’s line of coaxial surge protectors 
for microwaves. radios, antennas, GPS 
and satellite systems are suitable for 
the cellular industry, They provide a 
fast-acting protection against lightning 
surges and electrical transients. Coaxial 
surge suppressors use a gas-tube tech- 
nology that makes them usable for broad- 
band applications. Many connectors 
are offered: N, BNC, TNC, SMA, 
7/16. The P8AX coaxial protectors are 
available for any power from 1W to 
1,.000W and any frequency from de 
to 1OGHz. They feature low VSWR and 
insertion loss. Grounding can be done 
done through an external ground screw 
or through a bulkhead mount. Their small 
size makes them easy to install, and they 


mount as a cable assembly or through 
the chassis of the equipment to be 
protected, 
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Recorder expands channels, message storage capacity 


Racal Recorders has enhanced its 
Wordnet digital communications recorder 
for message archiving and replay in call 
centers and law enforcement and emer- 
gency services environments. The voice 
logger includes a 50% increase in the 
number of recording channels (from 64 to 
96), providing Wordnet users with a range 
of between 8 and 96 channels so that 
fewer recorders are required for the same 
number of telephone lines. This reduces 
the footprint of the suite of recorders re- 
quired to monitor agent positions and cuts 
the capital cost of logging calls. It in- 
cludes a doubling of instant message stor- 


age capacity from 600 to 1,200 channel 
hours and a tripling of archival storage 
capacity from 660 to 1,980 hours. The 
recorder digitizes all incoming messages 
and records them for the short-term on 
hard disk, then archives all messages onto 
secure, tamper-proof removable DAT me- 
dia. The recorder—which can be used as 
u stand-alone system or within a net- 
work—provides inslant message access, 
fast database search and replay. The re- 
corder allows more than one operator to 
simultaneously record and replay mes- 
sages without interrupting the recording 
process. 
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EMR manufactures a full line of R.F. 

Filtering and Amplification products. 
EMR is the top quality company you 
can depend on for high performance 


products...call us for a price quote. 
We are so confident that our products 
will work for you, your complete 
satisfaction is guaranteed. 


¢|solators 
¢RX Multicouplers 
*Cavities 


¢ Duplexers 
¢TX Combiners 
* Amplifiers 


+Antenna Site Engineering 


EMR - 22402 N. 19th Ave. - Phoenix, Az. 85027 
WEB: www.emrcorp.com 


Fax: (602) 582-9499 


Tal: (602) 581-2875 
1-800-851-8532 
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NEW MULTIFUNCTION LCD 


AVCOM's PSA-65C 


Portable Spectrum Analyzer 
ae — es In One enn 


AVCOM'snewest Portable Microwave Spec- 
trum Analyzer, madel PSA-65C, has a fre- 
quency range from less than 1 MHz to 1250 
MHzwith a sensitivity greater than -95 dBm at 
narrow spans, for the amazing price of $ 2930. 

AVCOM's new PSA-65C is a low cost gen- 
eral purpose spectrum analyzer that’s loaded 
with standard features including FM audio 
demodulator, AM detector and digital frequency 
lock. The PSA-65C covers frequencies thru 
1250 MHz in one sweep. The PSA-65C is 
ideally suited for 2-way radio, cellular, cable, 
satellite, LAN, surveillance, educational, pro- 
duction and R&D work. Options include new 
1250 MHz frequency extenders, BNG-1000A 


tracking (noise) generator, log periodic anten- 
nas, carrying case (AVSAC), and more. 


500 SOUTHLAKE BLVO 
RICHMOND, VA 23236 
Sioy 804-794-2500 
FAX 804-794-6284 
USA 


Bringing High Technology Down to Earth 


Phone, fax or write to order or 
for more information . Visit our 
website at www.AVCOMofVA.com. 
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Service 


The Software Product 
Designed Specifically 
for the Two-way 
Communications Industry. 


Connecting customer information, 
job tickets, service calls, radios, 
towers, frequencies, signalling 
and contracts has never been 
so easy. 
Now available with Peachtree® 
Accounting Integration. 


Visit our web site or call for more 
information and a free demo disk 


800-458-3410 


http:/www.chargeguard.com 
ChargeGuard, Inc. 
400 Highland Avenue 
Altoona, PA 16602 


Circle (67) on Fast Fact Card 


94 Mobile Radio Technology April 1998 


New products 


Power supplies offer precision measurements 


Hewlett-Packard’s four new dc power 
supplies are designed to reduce test- 
system development time and to provide 
precision measurements. In addition, HP 
introduces an enhanced and more com- 


pact version of its 4OW power supply, the 
HP6612C, The de power supplies include 
the HP6611C, HP6613C, HP6614C and 
HP6631B. The power supplies provide 
current measurement down to the 
microamp level. There is no need to con- 
figure external shunts. relays and digital 
multimeters to make measurements. A 
key feature of the power supplies is the 
testing throughput. The new products pro- 
vide high-speed programming with under 
four-millisecond response time. A two- 
quadrant output source gives six-millisec- 
ond output uptime and downtime. 
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Mobile phone tester offers features 
for service sites, repair depots 


The Wavetek 4100S is a compact, por- 
table mobile phone tester that offers the 
features required for service sites and 
repair depots. Features include asynchro- 
nous mode, burst edge failure indicator 
and remote control using RS-232. The 
asynchronous mode enables the user to 
tune or align the mobile phone that is 
Operating in a test mode and transmitting 
a continuous GMSK signal. The phone 
can be adjusted to meet GSM specifica- 
tions with the measurements displayed. 
With the remote control capability, the 
tester can be controlled via the PC using 
SCPI command set. This allows special 
test routines or interactive programs to be 
used with the PC. This feature allows the 
service site Lo carry out trend analysis, 
warranty claims and record statistics for 
each phone. Programs can be written for 
the PC. providing customized test routines 
for the tester. 
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Photovoltaic power system 
receives UL listing 


Solar Electric Specialties’ MAPPS 
(modular autonomous photovoltaic power 
supply) are prepackaged stand-alone solar 
electric power systems, engineered to sup- 
port a wide variety of remote power re- 
quirements. The SES MAPPS UL listing 
ensures that the system's design and com- 
ponents meet safety standards. Features of 
the power supply include photovoltaic 
modules, solar/cell sealed batteries, a 
charge/load system controller and a bal- 
ance of system components. The modules 
are FM approved, and the batteries are 
maintenance-free. All components are 
suitable for use in harsh environments. 
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Counter tests radios anywhere 


Optoelectronics” 
Techtoyz Micro 
Counter is housed 
in a pager-style 
case, The counter 
clips to a belt or 
will fit in a pocket. 
With a frequency 
tange of 1OMHz to 
1.2GHz, the Micro 
Counter can lock 
onto a SW UHF ra- 
dio from as far 
away as 125 feet using the optional 
TMC100 rubber duck antenna. With an 
initial accuracy of Ippm and a sensitivity 
level of <SmV, the Micro Counter is suit- 
able for testing radios in the shop or in 
the field. Three selectable gate times are 
for increased resolution of the frequen- 
cies captured. The counter has four modes 
of operation: normal, filter, recall and 
digital auto capture. 
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Paging system receives longer 
pager IDs, offers chaining paging 


Hark Systems’ TAP 2000 paging sys- 
tem product line now allows as many as 
24 alpha paging inputs using one high- 
speed computer port in the paging termi- 
nal. New standard features to the TAP 
2000 include extended capability to re- 
ceive longer pager IDs of as many as 16 
digits and a chaining paging feature. With 
these features, the product line complies 
with the paging market's use of longer 
pager IDs. The chaining pager feature 
allows alpha messages of as many as 
4,000 characters. Both features have been 
added at no additional cost for the basic 
system. 
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Field strength meter tests signal coverage 


Model R-506 
field strength 
meter from Z 
Technology is a 
precision measure- 
ment instrument 
for RF testing of 
signal coverage. It 
is portable, bat- 
tery-operated and 
fully synthesized. 
The product cov- 
ers SMHz to 
1.000MHz and allows tuning to [kHz frequency steps. The in- 
strument has a 100dB dynamic range and measures signals from 
0.32mV up to 32mY¥. It has a 500 input impedance. Power 
measurement accuracy is guaranteed to within 62dB and is trace- 
able to NIST. The front panel provides several operating modes. 
including 40-frequency user-defined memory recall capability, 
self-contained resident data logging for PC independent data 
collection, easy TV channel step tuning, and a function control 
for such uses as monitoring battery voltage, optimizing internal 
measurement parameters and setting data collection acquisition 
speeds. From the front panel, an operator can directly read sig- 
nal levels in dBmV, dBm and dBmV/meter. The later readout 
mode ts used in conjunction with calibrated antennas to measure 
parameters and setting data collection acquisition speeds. 
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TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 


www.dopsys.com 


European Marketing Director Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 


ARGLEIR 


LIGHTNING PROTECTION, INC. 


GROUNDING SPECIALISTS 


* 


800-842-7437 


30) Tiegler Drive * Graystake, IL 60030 * Tel 847-548-8700 Fax 847-548-8755 
Web-site: www.harger.com 


Sound protection... 
.. preserve your conversations. 


OMNICRON Professional Voice Logging Recorders 
automatically record your important phone conversations, 
two-way radio messages, and meetings - from $350.00 

* Voice activated recording 

* 2,8, or 16 hours of solid talk time on a standard audio cassette 9 
* Talking clock repeats time and date on optional time track @ 
¢ Alarms monitor tape movement to prevent operator error 
* Instant review of messages ¢ Full line of accessories 


OMNICECG 


SLUsCirr 


IN 


y 


581 Liberty Highway 
P.O. Box 623 
Putnam, CT 06260 
860¢928¢0377 

PR O38) Fax: 860°928+6477 


omnic 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


* Warnings digitally recorded for 
DTMF access and playback 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


—_—~ 
(@)) 


Weather Radio 


U.S. Patents 5,444,433 - $574,999 - 0.377.795 
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FEATURE HEAVY 
COST LIGHT 


ParMarLow SM-1100 Speaker Mike is 
packed with features that other brands 
call “options”. It delivers clear voice 
(transmission. And its built tough. 
The only part that’s skimpy is the price. 


-FEATURES - 
Tactile Touch PTT 
High Impact 
Housing 
Weather Resistant 


3.5mm Earphone 
Jack 
Heavy Duty Coiled 
Cord 


RS) Available For Uniden Radios 
w& Also Available For Other Radios 


-Available From- 


& 
/utt(Zo Distributing 


678 Tumpike Road New Ipswich. NH 03071 
Order Line - 800-899-8948 
Fax - 603-878-2090 
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New products 


800MHz portables operate 
on several trunking formats 


Portable radios from 
Maxon America, the 
MAX-8D and EP- 
4800, offer many 
built-in features. The 
MAX-8D full duplex, 
half-duplex LTR/ 
ESAS trunking por- 
table radio provides 
trunked communica- 
tion in the 800MHz 
range. This model of- 
fers as many as 100 
systems and = 100 
groups — selections. 
With a one-touch 
phone mode and four- 
line alphanumeric 
menu driven LCD, the 
MAX-8D provides in- 
creased user flexibil- 
ity. The model also 
has a programmable 
phone book with memory storage of as 
many as 60 names and phone numbers. 
The radio features dispatch capability, 
ESAS reaming, audio companding and 
busy system queuing. The adjustable an- 
tenna can be raised or lowered for better 
reception. The EP-4800 model features 
the dual protocol of as many as 16 sys- 
tems selectable with as many as 16 groups 
per system with EDACS or nine areas by 
nine groups with GE-MARC. Operating 
at 2W RF power, this portable functions 
in both conventional and trunked modes, 
each with talkaround. 
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CD-ROM features carrier profiles 


Wireless ScoreKeeper United States 
fom Strategis Group is a next- 
generation market analysis tool that can 
consolidate the volume of data in the 
wireless industry. Wireless ScoreKeeper 
is a map-based CD-ROM that lets the user 
easily navigate through an extensive da- 
tabase of demographic, economic and 
carrier profile information by geographic 
area. A point and click on a map enables 
the user to access cellular and PCS infor- 
mation including licensed carriers by 
footprint area; demograhic maps and 
tables at MSA/RSA, MTA/BTA and 
county levels; nationwide. regional, 
MTA/BTA, MSA/RSA, state and county 
boundary areas; detailed carrier abstracts: 
licensee points of contact/information; 
and market ownership. 
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Connectors feature universal 
interface, adapter 


A universal, quick-change pancl re- 
ceptacle interface and adapter block from 
Tru-Connector lets users change con- 
nectors at any time by removing four 
screws. It also enables them to intercon- 
nect any series of RF coaxial connectors. 
Quick-change RF connectors incorporate 
a consistent QC end and are available in 
7/16, BNC, C, HN, LC, LC-large, LT, N, 
QDS, SC, SMA, TNC, UHF, LC-HV, 
LC-POL, SQS and 7/x" and 15/s"-50 EIA 
types. The connectors feature a |!/s" 
square panel mount base plate and an 
adapter block that combines all connec- 
tor types and solves gender mating prob- 
lems. Designed for use with wattmeters 
and other high-power test and monitor- 
ing equipment, the connectors let users 
perform on-site connector changes with- 
out affecting the consistency of test re- 
sults. These versatile connectors are 
constructed from nickel-plated brass 
with a Teflon insulator and silver-plated 
beryllium-copper contacts. 
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Cooling unit offers 
flexible configuration 


Liebert’s Mini-mate2 provides preci- 
sion cooling and humidity contro! of 
small spaces. The cooling system, avail- 
able in |-ton or 1.5-ton sizes, is installed 
above a dropped ceiling, saving 
floorspace for protected equipment. The 
system also offers the flexibility of con- 
figuration options such as ducting, vari- 
ous reheat options, freecooling, both 
50Hz and 60Hz voltage options and other 
features to allow the system to be tai- 
Jored to the needs of your applications, 
Mini-mate2 provides features such as 
high sensible cooling capacity, rugged 
design for year-round, reliable operation, 
two-speed fan, microprocessor controls, 
local service and support. All compo- 
nents are easily accessible for service. 
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Telephone interconnect offers 
selective calling for small apps 


MODEL 30 WORLOPATCH 


Zetron’s versatile telephone intercon- 
nect has selective-calling formats and is 
suitable for smaller. customer-owned ap- 
plications. The model 30 Worldpatch ts a 
compact, one-line phone patch for busi- 
ness facilities such as agriculture, con- 
struction, manufacturing and delivery 
companies. It is now available with a 
built-in encoder for two-tone and DITMF 
selective signaling. This means that a 
phone party can dial into the Worldpatch, 
overdial an extra sequence and reach a 
specific radio without having to alert ev- 
ery radio on the system. Owners of previ- 
ous versions of this telephone 
interconnect can obtain an ugrade kit and 
add the selective-calling feature in the 
field. The model 30 can interface a tele- 
phone line to either a base station (sim- 
plex) or repeater (half duplex), Base 
station installations are enhanced with an 
available digital-voice delay. The model 
30 can also support PBX installations. 
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Commercial air conditioner cools 
cabinets, enclosures 


The Com-tec 
cabinet air condi- 
tioner from Bard 
Manufacturing is 
for smaller-cabinet. 
micro-cell and en- 
closure applica- 
tions. The unit is a 
commercial grade 
self-contained air 
conditioner built to 
withstand operation 
from 220°F to 
125°F. The unit's 
19° < 61” footprint 
produces 25,000 
BTUs of reliable 
factory-tested cool- 
ing. All installation 
and service access are from front side. 
Features include a built-in two-speed con- 
denser fan motor, circuit breaker, high 
and low pressure switches. low ambient 
control, compressor anti-cycle relay, cor- 
rosion-resistant, pre-painted steel cabinet 
and 230V and 208V power supply. Op- 
tions include factory built-in electric heat, 
economizer and Bard MC9I1 series or 
TEC20 lead-lag controller for operation 
of two units. All units are CUL and UL 
listed. 

Circle (417) on Fast Fact Card 


Transmitter programmable for PCS/PCN frequencies 


MLJ’s enhanced in-building test 
(ransmitler, Sparrow generates a clean 
CW output signal up to 1W and is pro- 
grammable over the PCS or PCN fre- 
quency spectrum. Small and lightweight, 
the portable Sparrow transmitter is in- 
conspicuously deployed. Its rugged 
structure allows it to withstand rough 
handling. Several Sparrow units can be 
mounted on the ceiling or tripods 
throughout an indoor area with a single 


receiver gathering the data. The trans- 
mitter is suitable for all in-door wireless 
and microcell planning, and it allows 
inter-floor propagation to be measured 
and evaluated. The transmitter is pro- 
grammed using a detachable hand-held 
terminal that plugs into the RF module. 
It also includes an ac adapter and can 
operate using optional rechargeable bat- 
teries that provide seven to nine hours of 
RF output at full power. 
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Switchable divider/combiner supports four amplifiers 


Narda’s divider/power combiner con- 
tains a divider that allows one low-level 
signal to be split into four amplifier in- 
puts. The combiner has an RF output of 
as much as 250W CW. The divider/com- 
biner was designed for cellular and PCS 
transmitter applications, Within these 
frequency bands of operation, the maxi- 
mum output VSWR—for any combina- 
tion of as many as four amplified 
oulputs—is 1.4:1 with a maximum com- 


bined insertion loss of 0.5dB (typically, 
0).35dB). 
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STOP 
LIGHTNING 
DAMAGE. 


RF Surge Protectors 


Many 

suppressors 

available to 

protect PCS, GPS, 
Microwave, 

AM/FM/GIS, and any 
teleconvdatacom equipment. 


ideal for coaxial lines, 
+20mA loops, RSA85, RS232, 
RS-122, DDS/SG6K, T1, ISDN... 
and 110VAC, 220VAC, 470VAC 
power lines. 


All models available for both 


Panel Mount and 
DIN Rail Mount 


Visit us of the interne! at: 
http /Awww.CitelProtection.com 
€-mail: citel4u@ix.netcom.com 


€> CITEL 


1-800-CITEL-4U 
1111 Park Centre Blvd, #340 
Miami, FL 33169 
(305) 621-0022 - Fax (305) 621-0766 
See us at Comdex Booth 6563. 
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FILTERS 
and 
DUPLEXERS 


VHF, UHF, Cellular and PCS 
CUSTOM DESIGNS 


QUICK TURN-AROUND 


* Very low SWR and loss on bandpass 
filters 

* Very high TX-RX isolation on cellular 
duplexers 


fe i i DCI DIGITAL 
COMMUNICATIONS INC. 


24 Hurnmingoiwd Bay Fax 306-781-2003 

ty SK. Canada SOG 580 Pty 306-781-4451 
Toll-Free 1-800-563-5351 

emad dcBaci.ca nil www dci.ca 


* See us at the IWCE Show, Booth 2236 «+ 
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New products 


Software manages ad funds for two-way radio dealers 


Zapotec Software's co-op manage- 
ment software is for the retail industry. 
The CO-OP EASY suite of application 


suite includes CO-OP EASY PRO. CO- 
OP EASY PRO PLUS and CO-OP EASY 
PROMAX, Co-op is a marketing strategy 


software is a complete, co-op promotional 
funds management program. The suite of 
application software enables any size re- 
tailer or distributor to effectively manage, 
track and claim co-op promotional funds the manufacturers, and it cun increase 
offered by manufacturers. The product marketing budget drastically. 
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that promotes the manufacturer's brand- 
name products on the local retail level. 
Co-op is a funding source for retailers, 
provided they mect the requirements of 


1465 
N.F, Gain Comp. Device 

Receive only Freq. Ranges (MH2z} {dB} (dB) (dBm) Type Price 
P30VD, P35VD, P40VD, P45VD 30-35, 35-40, 40-45, 45-50 <1.3 15 0 DGFET §$ 44.95 
P30VDG, P35VDG, P40VDG, P45VDG 30-35, 35-40, 40-45, 45-50 <05 26 +12 GaAsFET $109.95 
P1S50VD, P160VD, P170VD 150-160, 160-170, 170-180 <15 15 0 DGFET $ 44.95 
P150VDA, P160VDA, P170VDA 160-160, 160-170, 170-180 <1.1 15 0 DGFET $ 56.95 
P1S0VDG, P160VDG, P170VDG 160-160, 160-170, 170-180 <05 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-460, 460-470 <18 15 -20 Bipolar $ 49.95 
P450VDA, P460VDA 450-460, 460-470 <1.2 16 -20 Bipolar $ 74.95 
P450V0G, P460VDG 450-460, 460-470 <05 16 +12 GaAsFET $109.95 
P800VDG, P830VDG, P&860VDG 800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 
Iniine (rf switched) 

SP30VD, SP35VD, SP40VD, SPA5VD 30-35, 35-40, 40-45, 45-50 <1.4 15 0 OGFET $ 74.95 
SP30VDG, SP35VDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 
SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <16 15 0 OGFET $ 74.95 
SP150VDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <1.2 15 0 DGFET $ 86.95 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <19 16 -20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


Every preamplifier is precision aligned on ARR's Hewlett Packard HP8970A/HP346A state-of-the-art nolse figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watis transmitter power. Mount Inline preamplifiers between transcelver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 
commercial and special preamplifiers available In the 
1-1000 MHz range, Please Include $2 shipping In U.S. 
and Canada. C.O.D. orders add $2. Air mall to foreign 
countries add 10%. Order your AAR RX only or Inline 
preamplifier today and start hearing like never before! 


Advanced 
Receiver 
Research 


Box 1242 © Burlington, CT 06013 ¢ 860-485-0310 
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Interference generators test 
for specification compliance 


ee. 
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The UCS5S00M/2 and UCSS00M/4 
from Amplifier Research are compact 
interference generators that test for full 
compliance to six specifications for im- 
munity: TEC-1000-4-2, 4-4, 4-5, 4-8, 4- 
9, and 4-11. Testing to six specifications 
ina small unit (19" X 5.25" x 21") Is 
made possible by technology that inte- 
grates waveforms—burst, surge, voltage 
dips, power [requency and magnetic 
fields and electrostatic discharge—using 
a built-in coupling/decoupling network. 
The M/2 tests to 2,500V. the M/4 to 
4.400V. Extra test margin in some appli- 
cations is provided by the M/4. EMC, 
medical, general Jabel and manufactur- 
specific requirements are supported. 
Both units are available without ESD 
lesting capability. All test routines can 
be conducted using front-panel keypads 
and menu-driven displays. The instru- 
ments can be operated remotely. Built-in 
IEEE 488/RS-232C interfaces and op- 
tional Windows-based software support 
PC-based remote control, 
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Call repeater allows 
immediate access to recordings 


Dictaphone’s Encore instant call re- 
peater is designed to give call takers im- 
mediate fingertip access to critical 
recorded phone or radio communica- 
tions. Installed directly on a communi- 
cation center's Windows 95/Windows 
NT CAD workstations, Encore’s control 
screen gives call takers access to emer- 
gency calls with a single mouse click or 
keystroke. The result is a faster reaction 
time for call takers, who can now dis- 
patch and retrieve calls from the same 
workstation. Call takers can listen to 
calls recorded on Encore’s shared 
memory module, without interrupting 
recording, simply by clicking the recall 
button on the control screen, Or they can 
mark a segment of a call to replay over 
and over. The system allows call takers 
to save recordings as .way files using 
their workstations” multimedia capabili- 
lies. The recordings can then be emailed 
to a supervisor or saved for training. 
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Catalog introduces new ordering 
system for antennas 

STI-CO Industries’ new catalog sim- 
plifies the procedure for ordering its ve- 
hicular antennas. With this lean and color- 
ful catalog, all of the extra components 
are included with the antenna and do not 
need to be ordered separately, The Com- 
plete Antenna System Package installation 
kit includes antenna, cables, broadcast 
coupler, connectors and duplexer, if nee- 
essary. The package is available for one 
price for a ready-to-install system. STI- 
CO will still satisfy requests for individual 
components, but the new all-in-one pack- 
age requires only that the customers 
specify what kind of vehicles they drive. 
STI-CO will then engineer the orders for 
their specific applications. The completely 
integrated antenna system is designed to 
be installed with minimum effort and to 
work as a customized assemblage of com- 
patible units. The catalog also features new 
antenna system diagrams, a fold-out speci- 
fications chart, technical notes, com- 
monly-asked technical questions and a 
simplified order form that will help to 
guide the customer through the selection 


process, 
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provide intermedi- 
ate level security for 
two-way radio voice 
communication systems 
and is a perfect, cost 

effective solution to entry level 
voice scrambling as a defense 


15385 Carrie Dr., Grass Valley, CA 95945 


against unauthorized or casual listeners. The NC802 
provides eight user selectable carrier codes commonly 
used by other manufacturers and interfaces easily to most 
radios with near transparency to the user. 


For Detailed specifications call our 24 Hour 
NorFax retrieval system at 530-477-8403 or for 
product catalog call 1-800-874-8663 


DATA SIGNALLING PRODUCTS 


| (Evoncove: 


PCIA releases RF compliance guide to help CMRS carriers 


To help FCC license holders and com- 
mercial mobile radio service (CMRS) car- 
riers comply with the Federal Communica- 
tions Commission's new RF rules, the Per- 
sonal Communications Industry Associa- 
tion (PCTA), in conjunction with a cross- 
section of industry representatives, has pre- 
pared a document titled Priority Actions for 
Timely Compliance: Safety Measures for 
Building-based Antenna Sites. This guide 


helps CMRS carriers, site owners and site 
managers understand the FCC’s new RF 
guidelines. Dozens of industry representa- 
lives from across the wireless industry 
worked with PCIA to develop the docu- 
ment, which is a result of PCIA’s RF sum- 
mit held in Dallas in August 1997. The 
guide is posted in the public viewing sec- 
tion of the PCIA Web site at wiww.peia.com 
and is available on request. 
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Catalog covers indoor, outdoor 
antennas, small mechanical profiles 

Huber+Suhner’s PCS /900 Antennas 
catalog covers antennas for both indoor 
and outdoor environments. This catalog 
features antennas with the smallest me- 
chanical profile available without com- 
promising on performance. The product 
family features polarization diversity, 
electrical and mechanical downtilt, peak 
gain up to 18.5dBi, honzontal and vertical 
beamwidth, repeatable VSWR as well as 
radiation and pattern performance. Actual 
measured radiation patterns are shown for 
each antenna model. Standard and optional 
mounting brackets are included. 
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* Three phase charging: bulk, absorption, float + 


Brochure offers background info on 
wireless communications industry 
Hewlett-Packard’s new backgrounder 
is written for analysts who follow the 
wireless communications industry. The 
backgrounder, “Achieving Quality in the 
Wireless Industry,” provides information 
and insight on HP's business strategy in 
wireless communications and challenges 
facing wireless service providers and 
equipment manufacturers in today’s com- 
petitive market. The 16-page brochure 
contains stories and examples, with 
quotes from HP executives and easy-to- 
read diagrams. The brochure also offers a 
glossary of industry acronyms. 
Circle (454) on Fast Fact Card A, 


Chargers That Adapt 
to Your Application 


Charge gel-cell or lead acid batteries 
rapidly and properly under virtually 
any condition in fixed or mobile 
installations; RF, Microwave, 
Tel-com sites, Base Stations, 
Emergency Vehicles and Generator 
Sets. Phase Three chargers employ 
three-phase “smart” charging for 
rapid recovery and long life of 
critical battery systems. 

See us at IWCE Booth 2004. 

FEATURES: 


+ Equalization option * 
* Gel-cell/lead-acid selector switch « 


* Temperature compensation for optimum charging in high/low temp. environments * 
* Rugged stainless sicel case: optional remote monitor panel + 
* Multiple units can be wired in parallel for higher power or N41 redundancy * 
* Excellent regulation/filtering — can power radios with batteries off-line + 
* 115/230 VAC, 50-60 Hz input — operates worldwile + 


* UL, FCC and CE certified « 


* Numerous Models: [2 volt - 20, 40, 70 amp; 24 voll - 20 and 35 amp * 


NEWMAR 


For brochure and technical assistance call 800-854-3906 
FAX: 714-957-1621 + Website: www.newmarpower.com 
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DSPatch 


THE Wortp s Most 

ADVANCED DIGITAL 

SWITCH FOR VOICE 
COMMUNICATIONS 


tilities, airlines, railroads, 
public-safety, military and 
other government agen- 
cies worldwide have come to rely 
on Avtec for advanced, high- 
capacity console solutions for 
integrated radio/telephone sys- 
tems, DSPatch is a color touch- 


‘screen console system that + 


employs Digital Signal Processors 
(DSP’s) at every line and worksta- 
tion. Its distributed architecture 
ensures instant responses, even in 
large systems. DSPatch may be 
configured to: support from 32 to 
1,024 external lines or operator 
workstations. 


FeATuRES 
INCLUDE: 
User configurable 


screens — 


Conventional or 
trunked radio: 


ANI with call. 
queue. 

$Multi-format 
paging 

Simultaneous 
conferences 


Many more- 


: DSPateh32,a 0 
| S2-port system, is 
available for small- 
er applications. _ 


Call, fax or write for additional 
information or a budgetary proposal. — 


Avtec : : 


4335 Augusta Highway = Gilbert, SC 29054 USA 
(803) 892-2181, FAX: (803) 892-3715 
E-mail: raduncan@avtecinc.com. — 
Web'site; www.avtecinc.com 
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Jakubowski Black 


Villa Perelman 


Allen Telecom, Cleveland. creates a new Worldwide Site 
Products Division. The division combines FOREM S.r.l., 
Milan, Italy, with the former Site Products divisions in Cleve- 
land and Sparks. NV. Piero Villa, formerly president of 
FOREM S.r.l., is president of the new division. 


Robert Perelman jJeaves Times Microwave Systems, 
Wallingford, CT, as vice president of marketing to join Eupen 
Cable USA, Orange, CT, as vice president of sales und 
marketing. 


Ronald J. Jakubowski departs Allen Telecom's Systems 
Division, Solon, OH, as principal engineer to join TX RX 
Systems, Angola, NY, as systems engineering manager. 


Stacey Black, former vice president of marketing for Sony 
Electronics, Park Ridge. NJ, becomes vice president of mar- 
keting-strategic business development of the Wireless Termi- 
nals Division at Siemens Business Communications Systems, 
Richardson, TX 


Dwayne Aspaas, account executive covering sales in the 
Northwestern United States for Coded Communications, 
Carlsbad, CA, advances to general manager, international sales, 


Unique Technologies International, [rving. TX, has changed 
its name to ComSpacc, and with the acceptance of an $8.5 
million equity investment, it has created a new board of direc- 
tors. Continuing from the previous board are Steven E, 
Fulford, ComSpuace president; David L. George, ComSpace 
execulive vice president: and Gordon Simmonds, president of 
Lenbrook Industries (and the previous chairman of Unique), 
New board chairman Jon Bayless is managing partner of Sevin 
Rosen, one of the new equity investors, Bob Paluck, director 
of Centerpoint Ventures, another new equity investor, is an- 
other new board member. Other new board members include 
Alfonso Cordero, chairman of Powerwave Technologies: and 
Thomas Aschenbrenner, a consultant 


Changes at Narda Microwave-East, Hauppage. NY: John C, 
Stine departs Lockheed Martin Electronic Systems, Yonkers, 
NY. as manager of quality assurance, to join Narda as director 
of quality assurance. Michael J. Sanator leaves Lockheed 
Martin Tactical Defense Systems, Great Neck, NY, as director 
of manufacturing and material operations to join Narda as 
director of operations. Joseph Langille, vice president of fi- 
nance at Narda Microwave-West, CA, advances to vice presi- 
dent of finance at Narda Microwave-East. Robert A. Koelzer, 
product line manager for Passive Products, becomes director 
of engineering. Vinod Chitkara, vice president of sales ad- 
vances to senior vice president of sales and marketing. 


Michael F. Robinson departs as area manager of engineer- 
ing and operations at Sprint PCS, Atlanta, to join Southern 
Line as director of enginering and operations. At, 
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Need Remotes? 


BUSINESS 

Cameron Bishop, Senior Vice President 

Mercy Contreras, Group Publisher 

Doug Liljegren, Conference Director 

Scott Hanna, Advertising Production 
Coordinator 

Nancy Hupp, Director, Corporate Advertising 
Services 

Patti Lee, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Stephanie Hanaway, Director of Marketing and 
Communications, Intertec Trade Shows and 
Conferences Division 


DC Remotes 


Call Us. DC Termination Panels 


Tone Remotes 
Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 


Raymond E. Maloney, President and CEO 

Nick Cavnar, Vice President of Circulation 

Barbara Kummer, Circulation Director 

Julie Neely, Circulation Manager 

Customer Service, 800-441-0294 or 913-341- 
1300; Fax 913-967-1899 
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1186 Commerce Drive « Richardson, TX 75081 
(972) 437-5320 * (800) 869-9128 *Fax (972) 437-5360 
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EASY ANTENNA & TRANSMISSION LINE MEASUREMENTS 


ENGLEWOOD, COLORADO 

Mercy Contreras, Group Publisher, 
303-220-4245 

5660 Greenwood Plaza Bivd., Suite 350 
Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


Tired of not knowing where 
your antenna stands? Watt- 
meters that test one frequency 
or antenna testors that are 
disturbed by outside signals 
letting you down? Most of the 
answer {s on your bench, 
Adding an EAGLE return loss 
bridge to your service monitor 
makes a complete antenna 
measurementsystem. 


OVERLAND PARK, KANSAS 


| ae ‘ 

Dawn Rhoden, Classifieds, 913-967-1861, 

Fax: 913-967-1735 

Lori Christie, List Rental Services Representa- 
tive, 913-967-1875, Fax: 913-967-1897 

9800 Metcalf Ave 

Overland Park, KS 66212-2215 


Return loss bridges from Eagle cover 
trom .04 MHzto3.0GHz. These are self 
contained units that require no 
attenuators, amplifiers or detectors. 
All the additional equipment is 7 re 
contained in your service monitor or (em) 
spectrum analyzer. Five watt power 

rating, unmatched in the industry, 

protects YOUR bridge from power : = 
coming from the antenna al crowded See 
sites. Rugged nickel plated brass Stone “TES NAT UAE tole 
enclosures assure excellent durability 


SAN RAFAEL, CALIFORNIA 

Dennis Hee Werst region prcwenie 
rowel ae Westen: Canoda) 

950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


Free: Application note, “Antenna and Feedline measurement’, call and ask for 
it! The following EAGLE products will also aid in testing: Precision coaxial 
cable jumpers, power splitters, and reference terminations. Eagle RLB150 
series bridges start at $259.00. 


VOICE: (520) 204-2597 
\ - rf fiz & | J FAX: (520) 204-2568 
P.O. Box 4010 Sedona, AZ, 86340 


Circle (94) on Fast Fact Card 
April 1998 = Mobile Radio Technology 101 


OXFORD, ENGLAND 
Richard Woolley, intemational 
P.O. Box 250 

Banbury, Oxon, OX16 8YJ. 
United Kingdom 

Phone: +44 1295 278 407 
Fax: +44 1295 278 408 
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Bi eae a Classifieds 


Reserve your spot in the next issue! 


Phone: 913-967-1861 * 1-800-347-9375 


Dawn Rhoden 
Classitied Advertising 
Manager 


Fax: 913-967-1735 


Mail: 


9800 Metcalf Ave. 


Overland Park, KS 66212 


rofessional services 


ALCOM 
David C, Allen 


System Consulta & Technical Servives 


P.O. Box 817 
Eagle. ID 83616 


(208) 939-6950 
davida@ primenet.com 


FREDERICK G. GRIFFIN, P.C. 


B 3224 Waterlick Road 


Lynehbuns VA 24502 
(SOM) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN 
Dispatch Commumeations Centers 
Mult Site Propagation Analysis 


@ ALUIGHTNING 

= SPREVENTION 

= = SYSTEMS 

STATIC DISSIPATION SYSTEMS FOR 
LIGHTNING STRIKE PREVENTION 


204B Cross Keys Rd, 
Berlin, NJ 08009 


(888) 667-8745 
(609) 767-7209 
FAX (609)767-7547 


NaN 
a 


SY Dealers/inquiries invited 


WWW.LPSNET.COM 


MCCON 


Mobile Communications Consulting 
S.R. MeConoughey, PLE. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD) 20878 1301) 916-2837 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD. SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 » FAX (850) 224-3059 
E-mail: omnicomepolaris net 


April L998 


PORTABLE 
TECHNICAL 
SERVICE, INC, 
121 Crowell Lane + Lynchburg, VA 24502 
F GE Portable Radio Service Depot 
Factory Approved Nationwide 
= Current Product Lines 
FACTORY TRAINED =~ « Woice Guard Certifiod 
TECHNICIANS 
CR 
FOR DIY SPORE Surface Mount Technology 


* Public Service Trunking 
804) 239-3049 


KEEPING AMERICA COMMUIECATING FROM COAST 10 COAST’ 

y= FACTORY TRAINED TECHNICIANS * 
BE SURFACE MOUNT TECHNOLOGY + 

* FACTORY APPROVED NATIONWIDE + 
* EDACS & AEGIS 
* VOICE GUARD CERTIFIED » 

» MPO, MPA, TPX. PCS AND ALL CURRENT PRODUCTS « 

Route 2, Box 338C * Lynchburg VA 24501 
ERICSSON 2 804-237-3427 @@ EEE 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr/2 hr. MAX 
* PARTS GE LIST 
= RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 = eB 


MIIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, P.E. 
Chairman 
1425 Greenway Drive, Suite 350 
Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 


MANUFACTURERS REPRESENTATIVES 
WIRELESS COMMUNICATIONS INDUSTRY 
TX, OK, AR, LA, NM, AZ, Mexico 


6015 Lohman Ford, Suite 101 

Lago Vista, TX 78645 

Ph: 800-966-3357 Fax: 512-267-7760 
E-Mail: dhlago@aol.com 


D; MARKETING 


BUSINESS FOR SALE 


Eastern Long Island. NY 
800 MHz Trunked SMR 
Loaded Customer Base 

Please call (516) 288-4643 


Technicians Available 


-RIDGEWATER COLLEGE 


formerly known as Willmar Technica! Collage 


will have graduates from our 
WIRELESS COMMUNICATIONS 
ELECTRONICS 
program available for employment 
on May 29, 1998. 


Since 1967 we have offered intensive 
hands-on and classroom training in two- 
way equipment, cellular, paging, 
| trunking, RF test equipment use, micro- 
| processors and digital communications. 


@ FCC certified graduates. 
@ Graduates placed all over 
48 states and Alaska. 


—Visit our IWCE booth— 


Call; Roger Williams, Instructor or 
Fred Hanson, Placement Coordinator 


RIDGEWATER COLLEGE 
P.O. Box 1097 * Willmar, MN 56201 


Phone: 320-235-5114 
Fax: 320-231-2965 


Classifieds 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Define Acquire Build Manage 
Design Zone Tests Operate 


RCG,Consuttants,,incs. 


100, Woodbridge Center Drive, Suite 201 
Woodbridge, NJ 07095 
800-247-4796 
email - info@rec¢om 
Offices Nationwide & International 
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* FCC LICENSING SERVICES * 


MINI HANDS-FREE SYSTEM 


This Unig se conten Wew Inroat 
Won eatphanemicia iclivated 
p Mmucrophones 


pick up only f 


6 pertect for any 
nanasiree user I allows 


Motorola Leather Cases 
available for as low as 


l e d with mrueniermien Out a ™~ aed celular 
sede npise interference , phanes. | 


Part No. HP-406 Part No. HP40 


Fits Motorola. Startac and Elite phones, 2.5 mm miniplugs 
aa ——=_) 


a a TST | 


1 MMACCELE ELECTRONICS, INC. (562) 809-5090 FAX (562) 809-1248 


§80. §87. $90 and $101 Invest your advertising dollars 
~Years of Experience — where your prospects 


Lettye G. Froboese 
109 Wallingsford Circle 
Youngsville, LA 70592 
Voice (318) 856-8141 * FAX (318) 856-1091 
E-Mail; troboese@bellsouth.net 


invest their time... 


Wieb@ TAKE CHANCES? 


ecccescecccccccccees Choose the right service provider. 


When it comes to service and maintenance of your 
IFR Systems instrument, it makes sense to choose a 
team with the knowledge and commitment to get the 
job done right the first time, without costly delays. 


eeooeeeeese That makes the [FR Systems Customer Service team 


For CUSTOMER SERVICE [With An Attitude] 
Call 1-800-835-2350, Opcrator 6 


the only logical choice for servicing your IFR product. 
After all, who knows your IFR instrument better than 
the people that designed and built it? 

Whether it's specialized service, installing upgrades 
or routine maintenance, the IFR Customer Service team 
can meet your needs. We offer: 

@ Factory/Custom Calibration @® Quick Turnaround 

® Engineering Support @ Friendly Service Staff 
@ Maintenance Training @ Extended Warranty 
@ Software/Hardware Upgrades 

@ Customized Service Contracts 


IFR Systems, Inc. 10200 West York Street Wichita, Kansas 67215 y/ (44 
— Visit IWCE booth #2100 to receive a coupon for $50 off your next certified calibration. — 
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Classifieds 


Employment 


TELECOMMUNICATIONS TECHNICIAN LEVEL II 


($3240-$3939/mo.) « Immediate Openings and Continuous Filing 


Four years paid experience in installation & repair of telecommunications equipment, in- 
cluding VHF/UHF/800MHz two-way radios, base control, and repeater stations and simul- 


cast Smartnet trunked radio systems. FCC General Radio Telephone License. 


For application: 


SACRAMENTO COUNTY EMPLOYMENT OFFICE 


710 J Street * Sacramento, CA 95814 
(916) 874-5593; TDD (916) 874-8609 


DULUTH/SUPERIOR 


COMMUNICATIONS 


Two-Way Radio « Cellular - Paging 


TECHNICIAN WANTED 
Established MSS, (Former COSC) is 
looking for an experienced field service 
technician to join our team. We offer a 
compclilive compensation package with 
company vehicle and a superb quality 
of life in the beautiful Duluth, MN arca. 
Send resume and salary req. to: 
Duluth/Superior Communications, Inc. 
711 Hammond Ave 
Superior, WI 54880. 


TELECOMMUNICATIONS 
SUPERVISOR 


Rural Electric Cooperative has a career op- 
portunity for an experienced Telecommu- 
nications Supervisor, This position requires 
a minimum of 6 years hands-on electric util- 
ity technician experience in telecommuni- 
cations with no less than 2 years supervi- 
sory experience. Must have a good work- 
ing knowledge in analog and digital micro- 
wave systems, two-way radio, SCADA, 
power line carrier, telephone, P-M-P radio 
systems, antennas, multiplexing equip- 
ment, bench repair, licensing requirements, 
and the ability to maintain accurate records 
for documentation. Must be able to direct 
and assist the installation, troubleshooting, 
testing and maintenance of system tele- 
communications and all related equipment. 
Will be subject to 24-hour call, working in 
shop, and field. GROL preferred. Must 
have valid driver's license and a good driv- 
ing record. 


The Cooperative offers a salary commen- 
surate with qualifications and experience 
plus NRECA Benefit package. Please send 
resume with salary history to: 


Personnel Manager 
Northeast Missouri Electric 
Power Cooperative 
P.O, Box 191, Palmyra, MO 63461-0191 
or fax to 573-769-4358 
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| SCT provides integrated solutions & on-going sup- ] 
port to the wireless and cellular marketplace. We 
currently heve Domestic and [nternational | 
projects in the following areas; 
q 


* Optimization/Tuning 


I * Microwave 
* GSM 


= PCS 
I * RF Systems 
| * Propagation 
i * Deployment 
* Domestic & Int'l Field/Customer Support 


i 

* Autoplex i 
A 

i 

* Switch/Software/Protocel Development | 
i 

i 

‘| 


° Networking 
¢ CDMA/TDMA 


j For immediate consideration, email or 
] fax your resume to: 


E-mail: sci@interaccess.com i 


) 
ER oo a a as eae 


4736 Main SL, Suite 7 MR 
Lisle, IL 60532 
Fax: 630/960-2993 


TWO-WAY RADIO TECH 
NORTHERN CALIFORNIA 


Full line Motorola MSS has an 
opening for a field tech in the 
Eureka area. Excellent pay & 
benefits, profit sharing. If you 
would like to work and live in a 
beautiful area of California, 
mail or fax your resume to: 


wane MASTERSON 
COMMUNICATIONS, INC. 


2081 Wellmar Drive 
Ukiah, CA 95482 
FAX: 707-462-9749 


Two Way Radio Branch Manager/Technical 
Supervisor & Bench/Field Techs 


Come join us at Advanced Communications, New Mexico's 
fastest growing communications company. We are a 
Motorola MSS and an authorized dealer for Motorola, 
Kenwood & Standard. We have openings in Albuquerque 
and Las Cruces for Bench & Field Technicians 10 service 2- 
way fadios, trunk systems, E911 telephone systems and 
related equipment. We aiso have an opening for a branch 
manager/technical supervisor in Las Cruces. NM. Excel- 
lent benefits package. 
Fax resume to 505-244-3675 or send to: 
Advanced Communications, 2300 Buena Vista SE. 

Suite 132, Albuquerque. NM 87106 


TWO-WAY TECHNICIANS 


Established 50-year-old Motorola MSS in 
Atlanta and Alpharetta, Georgia, has im- 
mediate openings for Bench, Field, and 
Lead System Technicians. Bench and 
Field positions require a minimum of 4 
years experience in maintenance and com- 
ponent level repair of Motorola or other ma- 
jor brand two-way equipment. System 
Technician must have a minimum of 5 
years experience in Motorola Simulcast 
Systems and ancillary hardware. FCC/ 
Naber required. Full benefits, top salary, 
good working environment. Mail, fax or e- 
mail resumé to: 


Atlanta Communications Co. 
1270 Techwood Drive N.W. 
Atlanta, GA 30318 
800-876-3184 * (Fax) 404-875-1691 
Email: 
THERADIOMAN @ MINDSPRING.COM 


SYSTEMS TECHS for fast-paced 


Florida two-way radio company. Must 
have experience with trunked radio sys- 
tems. EDACS experience a plus. FCC or 
other certifications preferred. Good com- 
puter and customer skills. Clean drivin 
record. A drug-free workplace. Crimina 
history checked. Some travel necessary. 
Call 1-888-275-4244 
or fax resume to 561-567-2292 
ATTN: S.W. FISHER 
PO BOX 6670 
VERO BEACH, FL 32961 


Communications Technician 


to perform bench work as well as install & 
repair mobile radios (800Mhz system), 
lightbars & sirens. Must undergo extensive 
background/security investigation for 
primary law enforcement agency. 
Competitive salary with excellent benefits. 


Contact: Human Resources Division 
Collier County Sheriff's Office 
3301 Tamiami Trail East, Bldg. “J” 
Naples, FL 34112 
Telephone: 941-793-9212 * Fax: 941-793-9181 
e-mail: ccsojobs @naplesnet.com 
EOE/Veteran’s Pref available 


Two-Way Radio Techniciun; We're Expanding! and 
looking tor a qualified 2-way radio technician, We 
are the Motorola Authorized National Service Center 
for Lexington/Central Kentucky. If you are a quali- 
fied field/bench tech with Motorola experience and 
looking fora great opportunity, send your resume to: 
Commonwealth Communications, 2347 Fortune Ct., 
Ste. 101, Lexington, KY 40508 (or fax 606-299-8130) 
Aun: Becky Brown, We offer medical/dental ins,, 
401K and other benefits, 


Sell it FAST! 
in MRT 
Classifieds 


Classifieds 


Employment 


DEALERS WANTED 


OUT OF SPECTRUM, SALES & SER- 
VICE REVENUE DOWN? INCOM COM- 
MUNICATIONS AND SEA are the solu- 


tion. Incom, a Nationwide Supplier of 


220MHz. Repeater Systems, is looking for 
Two-Way Radio Dealer to sell, install & 
maintain SEA systems in the following mar- 
kets: S. Cal., N. Cal.. Houston, Dallas, Chi- 
cago, New York, Las Vegas & Phoenix. 
Compensation package includes excellent 
commissions, recurring revenue & service 
business. Call Jack Roche @ 1-800-422-4535 
or visit our booth #1126 at IWCE. 


System Technician 
Wanted (MD-VA) 


Responsibilities include installing, 
maintaining and rotation on call large 
simulcast systems. Excellent salary 
and benefits. Only experienced ap- 
ply. Send or fax resume and salary 


requirements to: 


ireless 


Communications, inc. 
1803 Old Sulphur Spring Rd. 
Baltimore, MD 21227 
Fax: 410-247-4906 


Radio Communications Equipment 
Technician ($28,906 - $47,676) 


Mont. Co. Govt. Dept. of Info. Syst. & Telcomms. 
Gall seeks experienced person who has grad. 
rom 2-yr. electronics/comms. tech. trainin 
school or completed apprentice prog. for instal 
ing, maintaining & repairing radio/ related elec- 
tronic equip. {FCC license or NABER equiv. 
preferred.) DIST’s Comms. Equip. Shop sup- 
ports County's public safety and local govt. agen- 
cies, Contact Employment Services at 301-217- 
2240 (Hearing Impaired call 301-217-1094) 
for job description and Spricalion, which must 
be submitted a April 22, 1998 to the Office of 
Human Resources, Announcement #34248010, 
COMM, EQUIP. TECH., 7th Fir., Rockville, MD 
20850. EOE M/F/D 


GENERAL MANAGER 
Beautiful Upstate New York 


Looking for the right 
candidate to fulfill your 
job requirement?? 
Let Mobile Radio 
Technology help... 


Call Dawn Rhoden at 1-800-347-9375 to 
place your Employment advertisment. 


Growing, dynamic multi-line radio shop desires a General Manager 

with strong technical ability, management experience and a winning 

attitude. As the fastest growing dealer in our market, we need a take 
charge individual to help us manage our growth. 


We offer a competitive compensation package with strong benefits and 
profit sharing. The right individual will be well rewarded for their 
contribution to our success. Send or fax resume with cover letter to: 


NORTHEAST RADIO SPECTRUM 


4017A State Street » Schenectady, New York 12304 
Fax (518) 372-6131 


GENUINE WHOLESALE 


2-Way Radio Dealers: Call our huge warehouse now for 


Miein 


(800) 959-2899 


MOTOROLA 
Fax: (760) 631-1163 GP300 
e-mail: 5 F 
info@kleinelectronics.com re — 
Web: 


x ‘ with Warranty! 
www. kleinelectronics.com if 


current wholesale prices. We are in business to 
increase your business! 


Batteries for Motorola 
GP300 Radios! 
Metal Hydride NiMH Battery 


with Panasonic cells! 


On Sale Now!! —~ Surveillance 


Microphone Kits 
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Bug & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 


Garland, TX Railcom 


SABERS — MSF BASE 


* MOT SABER IE, H44SAG7139CN, UHF, 
5 WATTS, 24 FREQ., EXCELLENT COND'N. 
DEC. 1993 S/NS ......... 

* SABER SPEAKER MICS, NMN6166 ...... $25 ea. 


* MOT MSF LTD BASE, NEW IN BOX, 
C63RLB7106, VHF, 100W, W/BATTERY 
REVERT (NEW: 10/97) 4500 


Personalized Service. 
Best Prices Guaranteed! 


Call 901-755-1514 
Box 38881 
Germantown, TN 38183 


Niiaciaten esi $250 ea. 


MARKETING inc. 
E ARE T \ 
y OLDEST & MOST RECOGNIZED ‘\ 
oy COMM, LABEL COMPANY IN THE 
INDUSTRY 
“CELLULAR LABELS -PAGER LABELS 
“BAR CODES + LD. LABELS 
+ BATTERY LABELS =~ TAMPERPROOF _/ 
/ 
WHERE QUALITY IS OUR SPECIALITY 
AND 


SERVICE 1S OUR STANDARD 


Motorola WWW. 
didiuy naka Giz ANCHORGRAPHICS. 425 EHAY 
FAL 972-242-0959 > CARROLLTON. TX 
800-875-STKY < 7839> 78007 
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Classifieds 


* TRADE = 


* SELL 


* BUY 


Mohile Radiv Technology 


Equipment For Sale 


Check out our Web specials! 


www.radiocomm.com 


*We have a Flat Rate Repair service. 
*We do Installations of MX-COM boards. 
«Wholesale Prices to Dealers Only. 
*We carry a wide selection of both radios and 


accessories for your convenience. Shop at 


just one place rather than ten for all your 


communications needs. 


5.) We Nationally Distribute 
Uniden Land Mobile 
and MX-COM fax: 612-884-8356 
email: sales@radiocomm.com 


Circle (103) on Fast Fact Card 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA’s lowest prices 
SP350—P110—GP300-—SM50—SM 120—M 120—GM300 
will absolutely be SHIPPED TODAY! 


Full line of previously owned trunked & conventional radios 
HT400/ VISAR/HT1000/ MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 

PP1LOOOX / MTX /MTX8000/ VISAR/STX/ EXPO 
RADIO EXPRESS INC. 
OFC: 800-545-7748 FAX: 703-830-8710 
e-mail: radios4sale@juno.com 
All major credit cards aceepted 


800-726-9015 « 612-884-8352 


Circle (104) on Fast Fact Card 


* BOARDS ¢ STRIPS * ACCESSORIES ¢ ELEMENTS * REEDS « 
PCI — PEKAAR ped) Li alier gL Sg INC. 
be 5 Specials of the month Ss Steve's back, formerly of lectronics 


less accessones 
GE Pncenix hi-band mv 
GE DELTA S or Sx M 
GE MPS Portables synthesized ve jon of MPX ign band vith bate 
JOHNSON Maddol PPL BOBO UF 450-470 range freq A 
GE S 350 161 Trunked contro! nead : a . 
GE PHOENIX Mobile NSHH1W40TB—Hi-band dual plority scant irey caso with accessories 
MOTOROLA MOSTAA Mobiles 40 watt UHF programms able with accessones 
MOTOROLA MX 350 ConvertaCornm ch 
OMP: ASIS— Bfor sia 
si00 
$65 
Call (973) 772-0704 


SdIWLS + SauVOd + 


MOTOROLA MAKAB UME Motive min accessorus 

MOTOROLA Mi-band or UHF P10 portables 

HT440 of RTS Motorola or UHF portables 
Catalog Available 


* SG33u « SLN3W313 « 


If you can't find it, try us! 
SSIHOSSAIOV » 


ANd « 


TIAS « 


¢3QVHL= 


BUY & SELL: 
LTR-SOOMHz & SOOMHGZ EF Johnson » Kenwood + Uniden 
MOTOROLA 


UHF * VHF » BOOMHz * 900MHz 
* Mobiles * i. * Repeaters * Amplifiers * Paging Transmitters 


1-800-786-2199 
ERLING 203 N. oe ey 75069 
a 
ISSOCIATES, INC. ike Malone 
Tony Fat i www.usedtwoway.com 


8 GE Phoenix SX UHF 16 ch 
10 GE MLS 2ch on 47MHz 


Lots of older GE parts. ICOM, VERSTONE .. CALL 


$150 ea 
$225 oa 


SELLING TRANSMITTERS 


QT-250 VHFs 


Call DAVE at 800-500-9055 
Box 462 + Faribault, MN 55021 


April 1998 


H-MC&E * 770-242-8979 » Pat Fooks 


1 GE M2 VHF Rep. Mint $2,950 GL-T-8500 900mhz with C-2000 contro! 
Ae ae bans ase Seg $75 ea Motorola 900mhz and VHF PURCs 
1 80 near new $850 oa h 
1 ZETRON DAPT 1000 .. 350 ple tlanc dood 
10 GE CA2112 monitor/voting rec, UHF ........ $225 ea Cave 
1 GE M11 200w SS wiZe32. 462.925 $7,750 72 and 900 mhz link transmitters 


EQUIPMENT FOR SALE 


MOT MARATAAG 100w 42-50 me mobile wiclim head access ... S345 
MOT MOCOM 70 UHF basa. PL eaten Siw ATS 
MOT HTGU0 VHF purlable. 2 tod. fiw 185 
MOT MICOR 42-56 me, 100w mobiles wiaccessorins 165 aa 
MOT MICOR UMF 1008 mobies wiaccessores 165 ow 
MOT T 10 otes 125 ea 
MOT MITRE tow tind meties 30 40 mc. 60a wprvate ine A extender 
195 ea 
160 oa 

30 oF mare 135 en 
MOT RADIUS tow band monde GOw. Bch. £2-50 mec 325 
MOT MSR2000 100w UHF base 4 freq. scan 1.695 
MOT (3) Expo UNF cortanies 195 at 
MOT Radus VHF 45w t6ch scan mobdes 295 ea 
MOT Synion X VHF 1100 mutiies with accessones 185 aa 
GE PHOENIX SX UNE mobites. brand new. in boxos 250 aA 
GE PHOENIX SX VHF motilos 177 ow 


Clean with accessones 
Smo 


GE DELTA tow band mobee 100w, 30-36. wisccossuries 195 
GE PLS UMP 16 freq, porunbies, brand new, 9 boxes ith dfvegers 
GE MASTA I! t00w 8o0me 4 


250 ow 
ter, 44° cabinet, min 2,795 
mode, mrt conctinon cort duty . 2.995 
iccessuries. 100w 165 ea 
GE Deli mutes, 100, 42 198 vw 
GE MLS low band mabiles, 4 205 ea 
£ New Ranger 100w UH! € 1 37s 
os 450-470 mc ment meetng full 
ny aro. Ome out omer Orie ut 
GE MASTR © 100w contnwous duty ampsher 42-50rre 
GE MASTR ft 44 inch catenets 
GE MASTA I 30 amp power suppies 
GE UMASTA & 110w moodes @& PPL excihers, no accessories 
GE Custom MVP mobiles, VHF of UHF nc accessorss 


GE MASTI IL 9000 base, 42-60 rv 
GE MASTH I 42-50 me mob 


285 eo 


> 286 compule very clean 


hoscope Model 475 wn ciguta! manmneter. very clean .. 450 
Midland UHF mobiles, § treq 147 on 


Pre-Paid Orders Only 
No Credit Cards, No C.0.D.s 
N.H. COMMUNICATIONS Co. 
P.O. Box 5342 
Manchester, NH 03108-5342 
Tel: 603-668-3004 


Circle (105) on Fast Fact Card 
GP-68 


GP-88 GP-300 


SPECIAL PRICES and in STOCK! 
VHF 136-174 MHz 
UHF 430-470 MHz 
20ch or L6ch 
DTMF Keypad (CP-50/GP-68) 
Features: 
PL/DPL built-in 
9 DTMF memories 
Auto or Programmabie 
Repeater Offset 
2 or SW Power level 
All (CP-50/GP-68) radios include: 
3 hour rapid charger 
1200mAh battery 


E-mail: info@nsiradio.com 


GE 


inxs 


NSI Communications 
Tel: (253) 946-2426 
Fax: (253) 946-8311 


some items export only 


Microwave Equipment for Sale 
6 Ghz NEC Analog 
Late Model Solid State 


Complete Systems 


Please call Vasu Communications 
440-934-5268 © 440-934-4679 Fax 


Classifieds 


BUY © SELL © TRADE « CLEAN WORKING EQUIPMENT 


Repe in 
20-GE 900 MHz-PRC-8/9 45W Repsaters & Digital Paging Station Call 
10-800 MHz Paging Tx Mot, GE, Granger .. . sees. Call 
20-Masir I1-E 75W UHF Mobile Repeaters w! Duplexer Hine From $495 
50-Micor Base’Repeaters 100-375 Wal) Low or VHF 
1-MSF-S000 UHF Repeater 100 Wat, NEW 402-420 MHz 
3-MSF 5000 Repeater 450-470 C340XB 
1-MSR 2000 Base/Paging TX C74GRB ... vee 
20:Masir || Basw/Repentors 60-250 Watt All Bors... 
5-GE OetluRanger Base 110 Watt... .. 
30-GE EX || Base/Repenters 60 Wat! . 
20: Mirek Base 100 Watt All Bands 
25:-Aerotron Pioneer 1000 VHF Repeaters ACSE 


200-Marek 30-39 MHz 100 Watl 

20-Mitrek 30-39 MHz 60 Watt 

J00-Mirek 39-50 MHz 00 Walt . . 

50-Symor X 30-50 MHz 100 Watt 

100-Delta 26-42/42-50 MHz 100 Watt 

200-EX |! 36-42/42-50 MH? 60-100 Watt 

200 Mast | 30-50 MHz 60-100 Wait 
20-Midtand 70-056B 100 Watt A/M, 36-42 MHz 


10-Syrior X 9000 110 Watt .-,--.-.., 
50-Symor X 110 Watt 32 Ch 

10-Micor 45-100 Watt 4 Ch 

20-Masie |) 60-100 Watt 8 Ch 

30 MVP 35 Watt Mobilo‘Repeater . 

20-Deha S100 Wath .., praia 
5O-PAC-AT 1.5 Wall Mobile Repeater ....... 2. 


200-Aerotron Pioneer 2000 ACSB .......... 
WHF Mobiles 450-470 MHz 


16-Syntor X 9000 110 Watt 

10-Phoena SX 25 Watt 2 Ch 

20-Syntor X T34VBJ 32 Ch A0W . : 

20-System 9000 PAC-AT 4KEAR00GA 

50-Masir || 45-100 Watt Ropoater Bulders 

30-Milrek T44JA SO Wott ee. 

5-MVP 25-45 Watt Repontor Buider 

50-Micor 45 Watt 12 Ch 

800 MHz Mobiles 

50-Maxirac 800T 15-35 Watt B-1-8-7 

10-Prvacy & Phones 3 

20-Johnson 8700-B715 on 

30-Syntor X TASVBU Conventional 35 ‘Watt 

20-Spectra 900/87 . 

20-EX 11 35 Watt WM Hl PA S 

100-Mostars. Micors, Traxars, Micland. TAG, TEC. GE 

Misc Items 

3-GE/Panasonic TO 2330 Programmer _. ed 
40-Cemracern || Cantrot Eq, Consoles Bi, CEB, Panels, Cabeneis. Call 
2-Centracern | Consolon & Lots of Parts . vee eee Call 
20-GE Voter Receiver & Votur Paneis ... ee 
500-MOT & GE Tone & DC Remotes All Types ’ Call 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086 
ORDERS & BIDS: 800-423-3858 FAX: 501-676-2475 
= For Expanded list, updated waekly, look for us on the Internet. 
Address: MITP://www.barnettelec.com 

—— Info: 501-676-5506 
VISA & MC Accepted, NO COD’s 


Circle (106) on Fast Fact Card 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 


BIRD 150w Load model 8135, new 
PD 638-6 VHF Duplexers on. cccne 
$825 Systems Control head .... 
RANGR Delta EDAC Table top sta 
ZT-1500 Alexander analyzer, naw 
MLSL26+ 42-50 8ch w/acc. se Se 
MTL UHF 4w Portable w/' icharger . 
MPI UHF 4w tech. special 
MPI 8-unit multicharger. checked 
RANGA 450-470 less acc. 100w 
Delta-SX VHF 110w less acc 
Delta-S VHF 110w less acc. 
Delta-S 450-470 less acc, 100w .. 
Delta-S 42-50 less ace. 110w .......... 
Delta-S 42-50 less acc. 60w .., 
MVS Remote mount kit, new ....... 
MVS Control panel 16ch scan 
MLS:I Control panel 8ch scan 
MLS-I Control panel 16ch no scan .. 
MPA/MPD/PCS Speaker mic. ... 
MAK Speaker Mic. . 
OSTAOI MVS Desktap ‘sla., new 
MASTR II C-500 8ch w/scan, used 
MASTA II C-500 single ch. new ... 
MASTR II 450-174 110w no/acc. . 
$-990 128ch head w/warranty ..... 
CH65A1 MPA 6 slot charger, new .. 
MPS/MPR/MPX/MPVMPD Chargers 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road + Forest, VA 24551 
Tel: 804-525-0068 © Fax: 904-525-0078 
www.newlondontech.com 


Equipment For Sale 


<> | 
INVENTIVE | 


Engineering. 


VOYAGER™ Aluminio Base Station Antennas: 
Feature modern resins as insulators, a corrosion resistant space-age. 
gold anodized finish on the aluminum, a patented weather resistant internal : 
matching network. and a chrome-plated brass “N" connector. . 


Invader™ Low-Visibility Base Antennas: 
3dB collinear antennas designed for small coverage area applications in 
urban sites. Feature tuned bandwidth-expanding network that ensures an 
excellent VSWR. 


Phantom™ Patented Low-Visibility Antennas: 
Provide wide bandwidth and low-angle radiation pattern. New “field 
diversity” element reduces annoying drop-outs and dead spots found 
with standard antennas. ' 


GENESIS Wide-Band™ Mobile Antennas: 
Feature a patented unique network that compensates for the 
change in impedance with frequency. thus vastly increasing 

useful operating bandwidth. “No coil design” allows for quick 
“out of the box” installation, easy user upgrades. and lower 
labor costs - there is no need to trim the whip! 


DISCADOO™ Low-Visibility Mobile Antennas: 
Designed for cellular. SMR, 900 MHz, and PCS appli- 
cations in high signal-density areas. Available with a 


permanent self-adhesive strip, or industry standard 
NMO mounting socket. 


For durable and reliable products, peerless production 
and unequalled service, let us show you why there is only 


one choice...Antenex. 


In the USA - Phone: 800-323-3757 Fax: 800-851-9009 
- Phone: 630-351-9007 Fax: 630-351-9009 


International 


Come visit our site today and place your 
order on-line at www.antenex.com! 


Circle (107) on Fast Fact Card 


THE EARLY BIRD 
GETS THE WORM 


Call now for reservations in next 
month’s issue of MAT. 


BAR-CODE PRINTERS. 
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Classifieds 


Equipment For Sale 


FOR SALE 
MOTOROLA R-2038/D/HS 
SYSTEM ANALYZER 


FREQ. RANGE 1MHz TO 1G#z, 
SPECTRUM ANALYZER, DUPLEX 
GENERATOR, SWEEP MULTIMODE 
CODE SYNTHESIZER, CELLULAR 


ASKING PRICE $6250 EA. 
11 UNITS AVAILABLE 


RF IMAGING & COMMUNICATIONS 
510-229-2034 FAX: 510-229-2035 
http://www. best.com/~rfimage 
e-mail: rfimage@best.com 


40) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


Massaponax Business Park 


3605 Loren Whitney Drive 
ee MIE CHIE; yA Fredericksburg, VA 22408 
Mailing Address: 
ME ELECTRONICS: ‘isi 
Fredericksburg, VA 22404 
Low Band 250w stations 
UHPF 250w repeaters clear & secure 
> Two-Way Radio Communications UH DES repeaters 420-450 & 450-470 
> New and Reconditioned Radios UHIF MC Micro 438-470 
> Custom-Designed Radio Systems UIE MCX 1000 secure 


A ; Dual SyntorX secure VAF/UTTE 
> Repair and Programming LHF secure Salscirs 


> Consulting Micor LV & HV supplies 
Cll consoles 
CEBS, cards & power supplics 


URL Address: http://www.mechemelectronics.com E-Mail: mechem@ils.infi.net 


Circle (108) on Fast Fact Card 
CELLULAR & PAGER LABELS 6Gunie PROCOM VHF & UHF 

GURIER— rn transceivers 
HAND-HELD SYNTHESIZED PROGRAMMABLE 


On Labels for pagers. cellular phones and two-way radios 
Vane with your company's logo. Warranty labels for batteries. | 

Bar-code printing systems. 
Call us for free samples. 


SUPERIOR QUALITY TWO-WAY COMMUNICATIONS 
ADVANCE LABEL & TAG)! | FoR Law ENFORCEMENT PROFESSIONALS 


> 1725 N. McDonald St. 
a pre McKinney, TX 75069-8230 
1-800-466-5345 FAX: 972-548-2518 972-542-5345 * 
www.altag.com 5 WATTS 
World Class Service for Worldwide Customers! 10 CHANNELS 
7 PROCOM M510 VHF 
Extended Range 


PROCOM MU510 UHF 
High Penetration 


Wireless... Remote... Control... Anything... 


5 WATTS 
20 CHANNELS 
PROCOM M520 VHF 

Extended Range 


PROCOM MU520 UHF 
High Penetration 


We now have Flex 
products. 


capabilities in all of our 


303-337-4811 
304-337-3084 


the wireless application, 
Www Pugckip.c mn 


solid ground. You have 
we have the solutions. 


Technically, we are on 
PageTap, Inc. 
fax 


hip 


tele 


(800) 345-1354 


14811 MYFORD ROAD « TUSTIN, CALIFORNIA 92780 
(714) 669-9890 * FAX: (714) 669-1081 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days — 68) at IWCE Booth #2001 — 


CRYSTALS miss ae eo coe 


ionwi OR S 
sari le “ 22 laicilend Loi 


MOTOROLA PORTABLES BELOW DEALER COST HF Radio 
(630) 752-0059 


MAXON. TEKK. UNIDEN/7 working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Rd. Cinclnnatl, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


UHF Radios 
As a lot or $155 each 
(909) 873-1319 
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Classifieds 


Equipment For Sale 


WHY PAY MORE 


NEW OLD STOCK (N 
J MoronoLs Ges00 VHF tar 16 (N.O.S.) 375 
MOTOROLA GP300 VHF Siw 2F (H.O.S.) 325 
| MOTOROLA GP300 VHF Sw 2F 12 SKHz (H.O.S.) 300 
MOTOROLA GP300 UHF 4w 2F 12 5KHz {H.O.S.) 300 
| MOTOROLA P110 VHF 5w 6F 12. 5KH2............. {N.O.S.) 300 
MOTOROLA P110 VHF 5w 2F 12.5KHZz......W...... {N.O.S.) 275 
| MOTOROLA SP5O VHF tw 2F .. 1.0.5.) 220 
MOTOROLA SP1D UHF 2w 1F PL 0.5.) 195 
Ss MOTOROLA SP1D UHF 2w 1F C/SO 0.5.) 160 
MOTOROLA MTX-8000 Jw B7 O.$.) 375 
MOTOROLA MTX-8000 3w BS OS.) 340 
AQ MOTOROLA MTx-8000 3w 83 0.S.} 300 
MOTOROLA VISAR 800MHz B1 (N.QS.) 300 
MOTOROLA MAXTRAC 800MHz 15w 87 {N.O.S ) 250 
MOTOROLA MAXTRAC BOOMHz 15w B5 (NOS) 225 
MOTOROLA Mi0 UHF 25w 1F 12 SKH2 (N0.S.) 200 
MOTOROLA MARATRAC VHF 100w 16F A2.... (NOS) 650 
MOTOROLA SABER SVA CONSOLE W/ACCYS ... (N.0.5.} 275 
STANDARD HXS580T Radio only w/t. charger... {N-0.5.} 125 
STANDARD HX581T Radio only wr, charger..... (N-0.5.) 125 
T STANDARD HX582T radio only wie sonia ~{N.0.5,) 150 
STANDARD GXS810T 800MHZ 198 oo. cc (NOS) 150 
Hi STANDARD GX3030TA 800MHz 16w ..... (N 0.5.) 150 
MAXON TP4800 BOOMHz 2w wir charger (N.0.5.) 125 
EFJ AVENGER UHF 25w S9F 12.SKH2 (N.0.S.) 150 
EFJ AVENGER Remote Mount Kit (N.OS.) 20 
EFJ AVENGER Base Mic (N.O.S.) 20 
Ss €FJ AVENGER Programming Cable’ {N.O.S.) 20 

“(Note EFJ Programming Cable FREE w/purchase of Radio) 


A MOBILE/BASE STATIDNS: 
D MOTOROLA SYNTOR-X VHF 100w SF w/accy ... 


I 
L. 


o 
EFJ AVENGER Mobile Speaker (case of 20) ....... (N.0.S.) 2 
UNIDEN SPU454 UHF 4w 16F Digital Display....... (N.O.S.) 275 
£GE EDACS Consolete Base w/o radio (N8D105) .. (N.O.S.) 1 


MOTOROLA MITREK UHF 100w C/SO wracey oo 


MOTOROLA MARATRAC VHF 100w 16F A2 wiaccy. ..... 

MOTOROLA MITREK 30-40/40-50MHZz 100w DPL.......... 
MOTOROLA MICOR UHF 75w wiSYS-90 accy (Not Tested) 
MOTOROLA EDV? 100W PL w'SYS-90 accy (Not Tested) 
MOTOROLA DESKTRAC UHF 25. OC remote base w/o mic 

MOTOROLA MITREK VHF 40Qhv PL DC remote base w/o mic 

MOTOROLA MITREK UHF 30w PL DC temote base wo mic .. 300 
MOTOROLA MOCOM-70 UHF 25w PL DC remote base wo mic .. 100 
MOTOROLA MICOR VHF/UHF 250w PL OC remote base .. 1500 
MOTOROLA MICORIGE Mil 250w 36-42MHz DC remote base 1000 
MOTOROLA PAGE BRIDGE {E09PED0552) wimany options , 800 


VISIT US AT IWCE #716 


100 
100 
350 
300 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


Quantity Equipment List Price 
O1 Scientitic-Atlanta 46532 BEATS Transmelter (OS1/1Ci2} . HO ao 
Scientiic-Atlanta 46542 BEATS Recewer (OS1/10/2) ... $1200 ea 
Johnsen 8560 a0mhz LTA Portables $125 20 
Metoruéa Centracom tl wth CEB & 2 Despatciier consales soe 40 
Moteroa Maratrac 110W vweacnessones A2 head 3642 mz 

dotreon 836 UR 

Motoroka Mtrek 30-39 60 W Win azessores 

fotorok Minor Bese 110 WV High Band 

Motorok Mur Base 1407 352 

fiessonGE MOS-TLAX) 

dohinson 8604 LFA 

cbtwsso UNE LRT 6663 vvath changer 

GE TMX 8615 Gear 

GE Odea S Bed UBF dh assures 

Motxott LHBCB 

Molorott Moor Base Sion Hh Bard SW 

Motoroa Marat 800 8 

Motoraa WTX 000 3 

Maotoroa hITX 800 singe sysem 

Motortia MTX ae Mubs52M musts 


Lput 7762 17-198 wath hoestanchy 

Gauge OTL repGomdmeams nitiaSaey | 
ADC prcktetts wih Ban i ed Somes 

List 12423 akurn panes... 


stniby 
Faron FL *-2.17-1 9.0 (nor-stanchy S60) with stariby 
Jesoned Tats Boom soraing modues 

Re rene ree 

Rocked dome 


On Tao Shes patron Sid Saxton 
C400 Tem cats 
Ortaphone £600 20 chanel uaa records 
Motorolt Meor 42-50 AL Sa... 
Motorola Mirek 42-50 PL Gv... 
GE Mester f 110 w 42-Sdwith acressones, 
ONew Listings O 
Call Charles or James at: 336-769-2585 
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MOTOROLA MSR-2000 UHF 2w base 


: 1200 

MOTOROLA Service Monitor (20008) - Rebuilt 1994) 3000 MOTOROLA | 
MOTOROLA TPN1136 Low Power MITREK AC PS {mobile use) 50 “MARATRAC” 

MOTOROLA HPAHOOVHPRHOW Low Power MITREK AC PS @10S) 50 | QTOROLA 150 MHz I 
MOTOROLA MICOR 2530°36MHz 100v Base PA (NOS) 200 J 

PORTABLE RADIOS/ACCYS: SABER | 
MOTOROLA HT600/P200 UHF 4w 21 wio battery 280 SVA 

MOTOROLA HT600/P200 UHF 4w GF w/o battery 285 MOBILE | 
MOTOROLA P100/HT50 UHF div 2F wio shinies 160 

MOTOROLA P110 UHF aw wiaccy . 275 CONSOLE - 
MOTOROLA PSO UHE tw various .... "CALL NEW Ss 
MOTOROLA HT600/P200 VHF Sw 2F wio battery 260 

MOTOROLA HT600/P200 VHF Sw 6F wio battery 285 A 
MOTOROLA P100 VHF 5w 2F w/o battery...... 160 

MOTOROLA MX 3405 VHF Gv 48F PL w/o ant.. batt, prom 25 Vv 
MOTOROLA KT1000 6-unit A Charger (NTN1177) . NEW 325 

NEXTEL LINGO PORTABLE RADIOS .......... CALL 

MOTOROLA HT1000 1-unit Rapid Charger “40 E 
petal abet d-unit 10-hr cael a a ee - 

wt LA HT1000 1-unit enhanced charger .. 

MOTOROLA GPGOGP! 10 veil Ac PS only (25-80427801) .. NEW 125 (A2/3 HEAD) 
MOTOROLA MX/STX 1-unit Rapid Charger ... 25 $450 T 
MOTOROLA MX/STX 1-unil 14-hr charger 20 

MOTOROLA MX/STX G-unit Rapid Charger ....... 60 

MOTOROLA HT600/F200 6-unt Rapia Charger 200 1 Hi 
MOTOROLA SABER Battery Analyzer (HLN1001) Hacondiponed 

MOTOROLA GP300/P110 Speaker Mic ......... 40 MOTOROLA I 
MOTOROLA HT600/P200 Speaker Mic ae 40 HT600 
MOTOROLA HT600/P200 Carry Case w/swivel NEW 35 or Ss 
MOTOROLA SABER Carry Case wi360° swivel NEW 20 “P200” 
MOTOROLA SABER Speaker Mic NEW 60 

MOTOROLA MX Speake Mic .......... NEW 35 146-162MHz 
MOTOROLA GP300 Rptr wi ar w/o radios . CALL or 

MOTOROLA GP350 UHF dw 2/16F CALL $275 438-470MHz | A 
MOTOROLA SP50 UHF dw G/tOF CALL (not compatible ; 

MOTOROLA L1473 C100 Local Control 75 SYSTEM 5/4 watt D 
MOTOROLA £1474 C100 DC Remote 125 W. 2F—$260 
MOTOROLA M100 UHF 25w 2F : 200 SABER) 6F—$285 | jf 
MOTORGLA P/SP 10/50 Series 16-hr charger - 10 

MOTOROLA P/SP 10/50 Senes 3-nr charger ....... 22 w/o charger 
MOTOROLA SYNTOR X 9000 31-50MHz 120w CALL or battery | 
EFJ Model 9000 LTR BOOMHZ Repeaters (5) CALL I 


CALL FOR LOWEST PRICES*602-274-4505¢FAX: 602- “275-45555 
WE STOCK “PL”, PAGING REEDS AND CHANNEL ELEMENTS 
4614 East McDowell Road « Phoenix, AZ 85008 I 


AIR COMM 


TWO-WAY RADIO SALES 


Circle (110) on Fast Fact Card 


Upgrade Your 
Service Shop !!! 


ees 
Q Immediate Delivery 
© Complete with Programming Harness 
© Requires a PC. 


Programmers for 


most common models —S> 
aA 
—_—_ 


J 


of 


O 
ICOM - 
uniden 


na ee $99.00 Dils. each 


The Highest Quality 
Duplexers in 
The World JJ | 


The Biggest Warehouse in America 
1630 Paisano Dr. El Paso, Tx. 79901 U.S.A. 
VHF or UHF any Subbands (915) 533-5119 Fax (915) 542-4701 


Dealer Price $169.00 Dils Ask For Your Free sa 
very High LIGHT TOWERS AT A LOW PRICE 


quality Rugged Galvanized Steel 


10H. long X 12° wide tower section 10H. long X 17° wide tower sectios 
(assemble up to 50t, in height) $33.00 Dils. each. (assemble up to 80ft. in height) $72.00 Dlls, each 


BASES, TOP SECTIONS AND OTHER ACCESSORIES AVAILABLE ! 


Circle (111) on Fast Fact Card 


Want more information on advertised products? 


Use the Fast Fact Card! 
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Classifieds 


Equipment For Sale 


Technology that goes 


the Distance. 


WILAN, Inc. is a pioneer in the field of spread spectrum 
wireless communications, specializing in high speed 
Internet access, LAN/WAN extension, and remote data 


acquisition and transmission. Hutton Communications, Inc. 


is an authorized WiLAN distributor. 

AT Ee 
Groce 

als 


Atlanta 
800-741-3811 


Dallas 
800-442-3811 


Chicago 
800-435-9313 


Circle (112) on Fast Fact Card 


www.usedradio.net 
(Equipment list, prices & order 
capability all on the Web) 


Motorola-Maxon-Kenwood 
Portables * Base Stations * Mobiles 


SP10/P110/GP300/M120/GM300 
SP2550/SL500/CPO5 10 
ETC. 


Close-out Pricing! 


American Radio Exchange 
Ofc: 888.260.7368 
Fax: 310.312.5437 


C.W. Wolfe 
Communications 


( Buy - Sell 
Trade 


All Brands of 2-Way Radios & Equipment 


1113 Central, Billings, MT 59102 
Tel: 406-252-9220 Fax: 406-252-9617 


Call or write for our current flyer 
or visit us on the internet 
http://members.aol.come/cwwolfecom 


Handheld Repeater Controller 


Convert any handheld or 
mobile radio into a simplex or Ff 
duplex repeater system. 

Ideal for setting up short-term [SS 
emergency service repeaters me 

at remote locations or disas- www.spectrum-usa.com 
ter sites. SPECTRUM Phone: 800-566-2788 4. 


ICOM equipment bought, sold & 
repaired. New low cost mobiles & 
portables now in. Dealers welcome. 
VISA/MC/AMEX. 


Icom 
Icom 


‘SWS Security COM 
&). (410) 879-4035 Jcom 
“ “WWW.swssec.com or 


ICOM 


Sales @swssec.com 
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Contact Hutton for product and 
application information. 


All CCII 
Labels 


wireless data 


communications WHITE, ORANGE, GREEN AND RED 


BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


Denver Seattle 


800-726-6245 


Harrisburg 
800-759-3031 


800-426-2964 


14 ea SURE 50 
12 m PURG 4 


WE 
BUY 
AND SELL 
USED 
MOTOROLA, 
GE AND 
ERICSSON 


ACES IDSAY 


Quality used equipment such as Motorola, : 
G.E., EFJ, Midland, Radius, Etc. Contact ; 
| us when you need equipment or when you | 
| have something to sell. Replacement 
' parts and units of all types available on ‘ 


short notice. : 


Fayette St., 
P.O. Box 395 
Denver, IA 


$3 ea. MAIC 
3 ea tall 


50622 
pres GET ON OUR MAILING LIST! 
(319) (Please mail or FAX us your letterhead) 
984-6115 MDM Radio, Ltd. 
FAX ? : 1629 B North 31st Avenue 
(319) WANTED: RADIUS, Bases Mokiles, Portabies : mario Tel. (708) 681.0300 
984-6220 Repeaters & UHF Syniors + ALL RANGES | ‘ 


arthlink.net 


FAX (708)681-9800 


STATION IDENTIFIERS 


1 Morse code and Voice ID 

1 3 monitors and 3 timers 

4 Several models available 

) Special prices for a limited time 
800-722-6664 
oO RACOM 216-351-17: 


1755 


USED RADIOS 

at Low Prices! 
*MICOR *GE 
* MITREK *RCA 
* PORTABLES * ACCESSORIES 
* MOCOM 70 * TONE ELEMENTS 
* MAXAR * CHRYSTAL ELEM 
*APTRS * BASE STATIONS 
Large Quantities « (940) 433-5452 


BUY & SELL 
QUALITY USED EQUIPMENT 
Motorola » Uniden * Kenwood * Johnson 
VHF « UHF * 800MHz + 900MHz 


For advertising 
information, call 
1-800-347-9375 


Mobile * Portables * Repeaters 


PLANO COMMUNICATIONS INC. 
1-888-916-9006 


Classifieds 


Equipment For Sale 


COMTELCO 'xoustaies. inc. 


800/900 Cellular/SMR 1 9 and 2 4 GHz 


Call for Free Data Book 
1-800-634-4622 


Fax (630) 790-9799 
501 Mitchell Road, Glendale Hts., Illinois 60139 


Circle (113) on Fast Fact Card 


ERICSSON 


Mobile Communications 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
$25.00 - $35.00 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) - 800-237-6519 

FAX 504-361-5526 


* service parts at discount prices Wholesale Dealer 
INTERNATIONAL SALES Call for Our Low Prices 


Cooper-General C ti 
COOPER 175 Pontainebledi Bid, “Suite 1-K 


a Miami, Florida 33172 


Phone: 305-223-6399 
G EN ERAL Fax: 305-559-6624 


Circle (114) on Fast Fact Card 


USED RADIO: CALL us FIRST 
INVENTORY REDUCTION way t PAY MORE! 


EE RAGS: sicisisiarraiarsnaicicnuiness-< . EFJ, MOTO, GE Used/Reconditioned Motorola, E/GE. EFJ. Kenwood. 
Uniden 2-way radios and accessories 
HB PRE wo onironeomanconrcenan MOTO, EFJ, GE ALL FREQUENCY BANDS 


Spectium Analyzers 
HPVA1T Bha2R-Sh554 IBGhe $1000 TesdoeP 16642 . .. 4900 
HPBEAIB 22 Gnz ., - SOHO HPASSVBSSSA 21Ghr Sabi 
Synth. 1000 Mhz Sig. Generalors: 

Fiuhe GDEGA, SPU AP ABSFA oo cecsse sete oe sonao 
HPADDOA Measurement Recawar $17 dU, HIPESCTE Mudulatisn Aralyrnt 
$3200; MPASOAB Aydin Analyzers ‘$id HPAS95A TIMS-S 1400. Tea OF 150, 
OH-S375. Motorola FU I5S1A Pagrig Ene. (vith hex)-$900, New Saleg 
RTSAM Call Anaryrees $28) Tautron $5104 Gigilal Trangrnasicet Pint 


siaetbai Amtronix 
Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 
htip.//www.madbbs.com/amtronix 


800 MHz Radios ...............0 MOTO. EFJ, KENWOOD “PL” and paging reeds/filters, TCXOS 


ae , Call us last to sell any of the above. 
CTIWER page (DID}, DC remotes, amplifiers, DAPT1000's WE PAY CASH 


Lotsa Misc. — MAKE AN OFFER AE BS eed E. McDowell Rd.Ph.: 602-275-4505 
307-682-4446 Phoenix, AZ 85008 Fax: 602-275-4555 
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Sutter Buttes 
2-Way, Inc. 


See us at IWCE Las Vegas Booih #2435 


921-AN. George Washington Blvd, « Yuba City, CA 95993 USA 
T: 530 674-7532 ¢ F:530674-1941 e http:/Awww.2-way.com ¢ E-mail: sales@2-way.com 


Used Equipment For Sale 


Mobile Radios: 


ONSANODO+- +H 


Midland 70-15268 Uhf moble... 

Midland 70-0375C 42-50 110w remote mount 

Midland 70-O56C 42-50 110w radio only. 

Motorola GTX M11UGD6CB1AN 800MHz mobile w/acc.. 
Motorola Maxtrac 100 800Conv D35MJA73ASCK 2F 15W. 
Motorola Radius 800MHz conv.,.O3SLRA77A5AK..... 
Motorola Maxar 50 UHF D34JAA6300AK w/o acc.... 
Motorola Syntor X 110w 42-50 T7 1VBJDO4AK w/ace 
Motorola Syntor X 800MHz Trunked T45XAJ5G11 AK [radio only).. 
Motorola Syntor X 110W VHF w/o acc T83VB57J04 

Motorola Syntor XX 800Conv T45VBJ7000AK No/acc. 
Motorola Traxar 800 trunked mobiles (O3STDASE00DK) w/o acc. 

Motorola Mostar 800 trunked multi-systemv/Single ome 10+$49each. 
Motorola Maxar 80 UHF mobile w/PL... _ 

Motorola Micor 42-50 135w pl dual RX x71 RTASS13AAv w vio acc., 
Motorola Micor 30W PL T44RTA3100BA W\O ACC ane 
Motorola Mitrek T51JJA4900BK w/o acc 

Motorola Mitrek T81JJA2900Dk 110W 

Motorola PP 1000 T35CPASGBE6AH..(Mitrek Chasis)........... 
GE Mastr!| LB 60w 42-50 MC64KFNGQA....,........../O ace. 
GE Mastr tl VHF S0w 150-174 MCS6KAU66A....w/o acc..... 
GE MVS UHF 450-470 16f 25w NPU20 .w/O access... 
GE Delta SX 450-470 40W Radio only.. 

GE Ranger VHF 100W W/ 5825 Acc. exyanmenstersheain 
Johnson Challenger 7172 UHF 488-512 MHz w/acc.... 
Johnson 8600 800Mhz...W/acc 

Johnson 8640 900MHz LTR...w/ acc... 

Johnson 8655 S900MHz LTR...w/ acc. 

Uniden SMS 935TS 900MHz LTR 

Uniden SMS 930TS S00MHz LTR/SMS82S... 

Uniden FMS 810TS 800 MHz mobile w/o ace 

Uniden SMS 815TS 800 

Kenwood TK-931HD 35w 800MHz mobile.... 

Kenwood TK-TK-701 VHF S0w mobile remote mount. 

Kenwood TK-840 25w UHF LTR mobile... 

Kenwood TK-940 15w 800 mhz LTR mobile... 


Kenwood TK-360 4f4w UHF portable............ 
Kenwood TK-270 32f 5w UHF portable 

Kenwood TK-490 800 mhz LTR portabie (new)... 
Kenwood TK-330 4w 20f UHF portabie........... 
Kenwood TK-310 4w 10f UHF portable w/DTMF.. 
King LPH2101b 800mhz LTR portable 


130 Motorola MTX-8000...HO1UCCEDB3AN. 


=~ Fyne on 


ie} 


Motorola MTX-800.1SYS...H25JGB5170BN... 

Motorola MTX-800..2Sys....H25JBFS1B1AN.. 

Motorola MTX-800 Classic..H25JBF5 1B4BN 

Motorola STX 8OOMHz W\ key pad...H35JNB5170GN..., 
Motorola STX 8OOMHz W\ 3 button displayH35JNC5170CN 
Motorola MT 500 4w &f 450-470... woe os 
Motorola HT-600 VHF5w 6{H33SVU7160BN winew battery, 
Motorola P-100 VHF Sw 2 

Motorola Visar 800 mhz HOSUC6CBIAN. 

Motorola P110 2f 4w UHF...w/ charger... 

GE TPX 8403 800 MHz G-Mark V portable. .w/ rapid iin 
GE MPI! UHF 2w 2fP5CRASSBEN... Kas 

GE MPA Paucdx 4W UHF W/ Rapid Charger ‘NoBattery.. 
Uniden SPS-920TS 900 MHz LTA portable w/o —— 
Uniden FPH21018 VHF 5w 10f portable... 


Base/Repeater: 


13 Avantek Digital 2GHz microwave w/ mux 4 Complete Hops 2w/ Hot Stanby...... Make Offer 


8 
2 


GE Mastr Il 100w 42-50 base DC... 
GE Mastr Exec |! 6f 42-50 base w/ fel cont. ev 


SA oho eet 


GE Master |! 72 MHz Repeater SCS4UAU44A.... 

GE Master || UHF 40W Repeater SC75YAS8&B... 

Kenwood TKR-820 25w UHF desk top repeater... 

Motorola Micor C64RCB3105AT 470 - 490 MHz repeater... 

Motorola Micor 5 Channel 800MHz Trunked System W/75W Solid State 
PA'S and T-3040A 20Ch Controller .. 

Motorola Micor C73RXB3106BT 1 10W VHF Repeater DVP 

Motorola Micor C73AXB31068T 110W VHF Repeater DVP PL { NEW In sini NOS. SCALL 
Motorola MSR 2000 VHF SOW base... 

Motorola MSF 5000 BOOMHz Conv. 75W Ww Duplexer... eannies 

Motorola Micor C71RCB3105DT 42-50 100w repeater 

Motorola Micor 100w 42-50 DC base (unified chasis) 

Motorola Micor Base..800MHz Conventional..(L35RTB6100AM 

Misc. Micor 72 MHz transmitters & receivers 

Motorola Micor 72 MHz transmitter C42JZ2B6106AC 

Motorola Micor 72 MHz base station OC control.......... 

Motorola Micor C64RCB31058T 75W UHF PL, Single User Repeater.$1495 
Motorola Maxtrac/Radius desk mics (NEW)....... 

Motorola Syntor XX 800 Trunked Base Station... 

Motorola MSR-2000 470-490 repeater C74GSB3106AT... et 
Motorola Micor 75w continuos duty base w/dual rm C64RCB3146A....... 
Motorola 43 MHz Micor Purc Base..C71JZB-1106A. ......ccrrssererereeeres 


Close Out & Misc. Equip: 


100 Buss 60a fuse holders HEJ-BB w/SC-40 fuse(new) 


3 for $10 
CelWave 505980 4CH 851-960 TX Combiner ve $1995 
Dictaphone 5000 loging recorder.. $450 
DB Products VHF 4 Cavity De40s8- B ( ‘NEW, ) ‘NOS. $495 
GE Delta Voice encryption 19A4148909P 10.. . $99 
GE MPR UHF handheld. +840 
GE MPX UHF handheld. 

GE Bank Chargers for MPD/MPA series., 

GE Master |I Accessories 

GE Portamobile I] UHF 

GE Ranger TR -163 42-50 mobile (Tech special)... 

GE Ranger 166-D 30W radio onllly...........---.----seseeeseeeesaceersesnenneeene $149 
GE TQ2358 Ranger / Delta Program cable For suite case programmer i $49 
Henry 800 mhz amplifier 1,5w in 35w out d 
Johnson 8700/8710 SO0MHz LTR... 

Kenwood TK-200 VHF portables w: aned aay 
Maxon OPA-700 7.5V battery pack (new) dealer cost $22............oMly.... 
Maxon CA-5506 UHF 6” portable antenna MX style connector (NEW) 
Maxon CA-1410 wall charger (new) 

Motorola MT-500 rapid charger NLN-4569B8 

Motorola MX-350 portables VHF less elements, no PL.......... ue 
Motorola HT-220 450-470 PL 4w 6f H34FFY3190B.,.less elements 
Motorola N1428A MT-500 Converta-Com. 

Motorola Centracom! power supply...Low Voltage... 

Motorola Centracom | power supply...High Voltage.. 

Motorola MT-500 rapid charger NLN-4569B..... 

Motorola T1903 A Local Remote 

Motorola T-1380AE Tone Remote... 

Motorola T-1605 Tone Remote W / Desk mic (NEW)... 

Motorola T-1617 2f\ 4f Consoles... Rassias 

Motorola Mostar Desk Mics HMN1005A.... 

Motorola Mocom 70 consoletes 42-50 60W . 

Motorola MLN6153ACT Channel Modem.... 

Motorola MT-S00 bank charger. 

Motorola Micor Station test sets... TLNS993A. 

Motorola Tek-58 & 5C Metering panel 

Motorola VHF 4 Cavity Duplexer 

Motorola M.R.1T.1. telephone interconnect L1159A (new in box). 

Motorola “metro-pageboy"-tone generator... ceeienneeeeceee 

Motorola DPL test set SLN6413A, 

Sinclair Q-502D 900 mhz duplexer.... 

TX\ RX Systems 806-960 Band pass fitter..... 

Zeton Model 4015/4016 4 postion console w/ceb. 


Wanted: All Motorola PC programable Mobiles, Portables & Base Stations. Fax your list today for quote. 


Circle (115) on Fast Fact Card 


Classifieds 


Equipment For Sale 


HT600, MT800, MT1000, P200, P500, MTX800, MTX810, MTX820, MTX900. {connection on top of radio)... 

ce { MARATRAC, (MAXTRAC - 50, 100. 300, 820, 840, EGO), M1225, sssssssereeeenrececces 
(RADIUS - M100, M206, M208, M214, M216, M400, GM300), SM10, SMSO. ....cccccscceceeeeeeeencses 
STX, STX Gemini, STX 827 trunked sacri Feneaynaiseeaaeal 


SABER and System SABER. . oe 
.. SPECTRA Low and Medium Power Units. 
.. SPECTRA 100 Watt and High Power Units. . 
SYNTOR 9000 and 9000E Radio Line. 
Radius P 50 Plus. 
R100 Repeater. . 
te MOXT ODD csis coeseyevavensssensrs 
... Cloning Cable for the Motorola” HT600 / MT 1000. 
. GP300, GP350, and P110 Models. . F 
... MSF5000 Digital Unit with 3 Digit Display yi in n Controller Tray. 
... HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on mee of radio) and JED! Series. 
.... Visar Unit. Conall a ume 
. Cloning Cable for the ‘Motorola® “JEDI Series. 


.. ASTRO SABER and SABER Si. 
. SP50, P1225. . sities "Your Order Shipped Same Day! Order by 1pm EST. rs 


We'll match any printod magazine ad on cables. 
Polaris Industries f No subsiitutions or swap-ouls or adjustments to prior sales 1 -B( )0- 752- 357] 
BOB tL aye ee ed Must reference this ad to recurve sale prices. Sale ends May 15, 1998. 


Circle (116) on Fast Fact Card 


FE a @ &:4-}-9 SERVICE: you deserve it, you'll get it. theory teacher han 


AM-FM 
=Shayp= €3 Quantity Pricing Available on: Distributor for: 


SERVICE MONITORS 


Bought & Sold COMMUNICATION * Mobiles TELEWAVE 


Distubution Center * Portables Site Management 
* Conventional | RFI 


Authorized Distributor * Tunked— Connectors & Cables 
« Accessories 


Mobile Communications SAMLEX 
——————E——EEE radio sales to Power Supplies 


Te . dealers only WHELEN 
@aaclA it's the bottom line that counts, Safe & Warning 
WHOLESALE PRICING: 1-800-548-2484 [Porm 


Circle (117) on Fast Fact Card 


° PAGERS * PAGERS * PAGERS « PAGERS» PAGERS « PAGERS + 


MPMANUS >4% 900MHz 
OMMUNICATIONS M@aqcetce 


AVAILABLE 


IFR, Motorola, Wavetek, 
Marconi, Triplet, HP. 


FOR QUOTE CALL: 
TEST-TRONICS 


Full Calibration & Repair 
Reasonable Rates 
A division of Communications Signaling Inc. 


888-423-2565 
805-251-2244 


Fax: 805-252-3100 


¢ Refurbished Pagers 

¢ Factory-trained techs 

* New Motorola & NEC Pagers (ge eae 

¢ Parts, accessories & 


SERVICE MONITORS 
FOR SALE 
MOTOROLA R-2038D/HS $5,900 IFR 1200-S $6,200 
MOTOROLA R-2008/D/HS . 6,200 IFA 1500 6,500 
MOTOROLA R-2004D DES . 8,500 IFR-COM-1208 8.900 
MOTOROLA R-2001/CHS 4.200 IFR 1100 4.500 
MOTOROLA R-2600/8 7.500 IFR A-7550 6.500 
FOR SALE 19 R-2038/D/HS SERVICE MONITORS 
FREQ. RANGE-1 MHZ TO 1 GHZ, SPECTRUM ANALYZER/ 
SWEEP, DUPLEX GENERATOR, MULTIMODE CODE 
SYNTHESIZER, CELLULAR/TDR TEST 
ASKING PRICE $5,900 EACH 
USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
$10-229-2034 FAX: 510-229-2035 
http://www.best.com/~rfimage 
e-mail: rfimage@best.com 


We Buy Pagers ~ 
“ONE CALL GETS [T &LL* eXpress Xtra™ 


© Synthesized 
400 North Filth Street 
Blytheville, Arkansas 72315 
Phone: (870) 763-6250 « Fax: (870) 763-6533 (A) MOTOROLA 


E-Mail: memanus @arkansas.net Authorized Paging Distributor 
Web Site: www.mcemanuscomm.com 


« PAGERS ° PAGERS » PAGERS * PAGERS» PAGERS « PAGERS « 
Circle (118) on Fast Fact Card 
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Equipment For Sale 


Now You Can Solve Voter 
System Problems Fast! 


Remote Comparator Display 


* Contro/ Your Voters from a Remote PC 
* Cuts Costly Maintenance Time 

* Finds Intermittent Problems Fast 

* Reduces Receiver Downtime 

* Logs Receiver Failures 

* Modular & Expandable 


Call or Write for our FREE 
System Planner! 


Transmitter Coverage Problems? 


* Use with Multiple Transmitters to 
Extend System Coverage 
* Automatic Transmitter Selection 


* Far Lower Cost than Simuicast 
* Fills Gaps in Existing Coverage 
* Better than Relay-Based Controllers 
* Works with Standard Base Stations 


Litt Products Inc. == 
Land Mobile Radio Solutions 


12%1 West Sharon Roac, Cincinnati, Ohio 45240 
(513}5S5-5900 


f com 
www. ctiproducts. comandmobiie 


Circle (119) on Fast Fact Card 


[ EAGLE TECH INC. | 


MOTOROLA 
RADIOS 


in stock now! 
* SP50 
°P110 
° GP300 


¢ Quick Delivery 
* Free Program 

© VISA/MC/AMEX 
¢GP3500 » Accessories 


800-710-7999 


Fax 714-377-3817 
E-mail: radioinfo@aol.com 


Total 
Communications 


Hours 6am-5pm 
West Coast time 


For Sale: 


50 each DB Products DB-4140-1A 

VHF notch cavities, used like new. 

Individually boxed, shipped prepaid 
in the USA for $125 each. 


arutz@shfimicro.com or fax 219-785-4552 


7102 W. 500 S., LaPorte, IN 46350 USA 


96/97 CROWN VICTORIA - LUMINA 
BRONCOS-BLAZER-CHEROKEE 
Behind the Grille Speaker Brackets 
paene 


NO HOLES Drilled installation 
FULL UNTRAPPED SOUND 4; 
FROM BEHIND THE GRILLE Se 

WIG WAG FLASHERS 
Solid State Driven Relays 
100% Solid State Electronics 


5 Models to choose trom starting at S29.95 
Quantity discounts available 


TEL: 1-800-414-3245 


Discover the Advantages of Reprints! 


For a quote or to discuss 


how reprints from this 
magazine can work 
for you—call me! 


Cherie Wood, INTERTEC Publishing 


Phone: 913-967-7212 
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Fax: 913-967-1900 


_| 


IFR 1200 Super S with option 12 
Tracking Generator. Used as a 


bench monitor and in perfect condi- 


tion, less than 1-year-old $9200 
Please contact Radio Electronics 
at (360) 297-5540. 


Motorola Startsite Express 800MHz 
Trunking System FOR SALE 


5 desktrack radios w/80 watt amps 
1 CIT (8x3) interconnect 
Whole system mounted in 7’ open 
rack—never been installed. 


Roy Walker Communications Inc. 
(618) 529-3301 » Ask for Roy 


Reach a qualified market 
with a classified ad in MRT 
and see the results! 


Whether you want to 
generate sales leads 
or find new employees, 
a classified ad is always a 
great advertising tool. 


Call Dawn Rhoden 
1-800-347-9375 
913-967-1861 
Fax 913-967-1735 


EQUIPMENT FOR SALE 


10 Motorola Pure 5000 VHF 350 Watt 
9 Motorola Micor Purcs 375 Watt 
B93J2B1101 with Advanced Control! Mods 
10 Mot Nucleus Pure Hipower 
Simo Histab w/Batt Revert 
2 ASC Controllers 
10 GE MASTA I! 800 Conv. 35 Watt Repeaters 
22 900 MHz Purc 5000 DRC/ACB/Tone 


6 Mot Micro 40-50 MHz Purc 375 watt 
6 Mot 900 MHz Trunked MSF-5000 150 Watt Cont 
4 Mot T5272A 800 14 CH Controller 
45 Mot Desktrac 800 T Repeaters 
4 Mot Quantar 800 T 
WE BUY USED RADIO EQUIPMENT 
WE PAY THE HIGHEST PRICES 
SCOTT COMMUNICATIONS 
KEN SCOTT 406-745-3218 
emall: scott@montana.com 


Classifieds 


Equipment For Sale 


STEEL KEYS 
SEALED GOLD CONTACTS 


An ultra high quality OTMF Encoder 
for absolute reliability and function. 
®@ Contacts are Water Proot/ Dust Prool 
® Completely Self Contained — No AFI 
@ Simple 3-Wire Connection ® Output Level Adj. 
@ Wide Operating Range 5 to 16vdc 
@ Wide Temperature Range -22"10 +160°F 


—»| 


Don’t delay! 


265° 


Get your ad in 


ave = Ie ¥ @ Supplied with Instructions, Schematic. Template & Hardware 
the next available a. San WMA ERA. Calaibi — 
issue! ~~ PK-1S71*/PK-1K$78* VISA/ AMEX PK-2S76*/PK-2K$83* 


W/ Relay *Request Quantity Price W/ Relay 


Bs Pipo CCommunications Hollywood, CA 80028-7106 


Tel: (213) 466-5444 


Call Dawn Rhoden 


TODAY for details: 


a = — SEE US at IWCE Booth #2101 — 
800 347 9375 Circle (120) on Fast Fact Card 


To: Emphasis is on Quality & Reliability Fax: (213) 466-1520 


MOTOROLA RADIOS FOR LESS 


WETEC ELECTRONICS *:: 
Radius 


Motorola quality & Wetec pricing — What could be better! 
1-888-GO-WETEC (END USERS ONLY) 


Visit our website at: www.wetec.com 
a eae NOBODY SELLS 


call TODAY! WANTED TO BUY: Used Motorola trunking equipment MORE FOR LESS 


Circle (121) on Fast Fact Card 


2 ea. 250 watt MICOR 450-470 
B94RCB-6105A ..$2000 ea. 


Pager Repair [Reconditioned Pagers 


MinitorII Keynote Advisor Keynote2-tone $75 with duplexer 

Bravo MinitorI and More Minitor II $95 Dave Firis @ 330-336-3754 
(C$ Flat Rate Prices - No hidden Charges] | Advisor $40 

(CF One Price Includes Parts and Labor Bravo Express $30 


and Others 
Extended warranties available 


WANTED: Used 800 MHz 
LTR Equipment 


Portables/Mobile/Repeaters 


> 90 Day Warranty 


*Minitor I & I] tone reeds $25 each 


*Minitor II Scan Adaptor (scan 2 channels) Service Center 
$55 installed, or do it yourself kit $45 


*Minitor II freq conversions (board swaps) 800-822-2180 


24 and 48 hour service available} | 5,...56|-683-0059 a Ce 
Wanted: Pagers - Minitor I] |] igaaaabcieanammn <=! 


http://members, aol.com/pwserctr/home.h 
Circle (122) on Fast Fact Card 


P. Paging and Wireless 


Spectrum Wireless 
Call Tom at 

Ph. 702-252-8525 

Fax: 702-252-8535 
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* Overnight Delive ery Anywhere 


[COMMUNICATIONS 
800-822-MOSS 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

* Intrinsically Safe 

* Full Line of Radio Accessories 
«Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail; eventcomm @ aol.com 


RADIO RENTALS 


mororota’ Radius  “ENW000 


wm 2-way radios for all | m HT1000, P110, 
your short-term Visor 
needs 
Doily, Weekly, 
Monthly 
FM approved, 
Intrinsically 
sale 
UHF, VHF 
800MHz 


@ Dealer inquiries 
welcome 


Call today for a price 
list ond brochure 


800.614.6500 
| CHAMPION 


CLASSIFIEDS 


RESULTS. 


TO PLACE 
YOUR AD, 
CALL 800 
347-9375 


ey QUARTZ PAGE ——— 


CRYSTAIES 


Engineered for optimum performance in both Pocsag and Flex technology pagers! 
MOTOROLA ° NEC 
1,000s OF FREQUENCIES wolFE Ting 


STOCKED & READY TO SHIP! *eyue 
Decades of Crystal Manufacturing * Full Quality Control & Aging Process 


All Size Accounts Serviced « Large Quantity Specialists Contract Pricing Available 


GET 


LCD ORIGINAL 
S- BREAKERS ® PROGRAMMERS 


& Bonders Cradles with Set Up Assistance 
MOTOROLA * NEC * weber PANASONIC * EVERON * GIZZMO 
NIXXO * MAXON * INTEK * SAMSUNG * PAGEROLA * SHINWA 


Piece . BATTERIES 
wintocked edi * Eveready” & Duracell” 


eS SNPAGECORP INDUST RIES 
TODAY! ND 1-800-957-8700 12.22.207 


Int'l Calls: 1. 721-1621 * Fax: 714-721-1030 * www.pagecorp.com 
Company Checks & Major Credit Cards Welcome! 
Ask for our current Parts and Pricing Handbook! , 


Circle (123) on Fast Fact Card 


OUR DIVISIONS: \ 


HLSTENOMIS ae 
PageCo ile 


wee gt the ays! 
foternatlonal, in. 


CRYSTRSNIGS:: 


* Over 3000 Frequencies In-Stock 

+ Competitive Pricing 

+ We Buy and Sell New & Used Pagers 

* Basic & Advanced Pager Repair Training 

* Complete Lime of Pager Service Equipment 
tel (954)491-9501 + fax (954)491-8834 

Sto SET +: www.pageco.com |} 


WILLD) 
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Circle (1 24) on Fast Fact Card. 


Computer Software 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


NOW AVAILABLE 
CRI — PRO 
YEAR 2000 COMPLIANT 
DOS * NOVELL * LANTASTIC * UNIX 


We can provide complete solutions 
including software, hardware, und 
training. 
205-987-1523/205-987-1709 FAX 
Circle (125) on Fast Fact Card 
Mobile Radio Technology 


April 1998 


Form 600 Made Painless 


* Print your FCC Form 600 on plain paper 
* Prepares Form 600 for all Radio Services 
* Convenient menu selection of answers 

* Metric & NAD conversions included 


Brown and Schwaninger 


By express $350 By mail $325 


Call for demo disk 202/223-6041 


Circle (126) on Fast Fact Card 


Classifieds 


Computer Software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


See details and download demo from our web site! 
SorrWRriGHT, LLC 
1010 So, Jouer St, Suite 204 
Aurora, CO 80012-3150 USA 
Ter. (303) 344-5486 + Fax: (303) 344-2811 
www.softwright.com 
e-mail: sales @sofiwright.com 


¢ Seamless rasterized topographic maps 
¢ International enhancements 

¢ Import of multiple terrain data formats 
e Biby-D advanced propagation model 


e Mapinfo file import 
¢ CDS matrix calculation method 


Circle (127) on Fast Fact Card 
** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wire ess Radio 
communication sites 
- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Site Management Dalabase 

- Equipment Maintenance and Inventory 

- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFCAD has 
been designed to enable the most efficient 
and accurate planning, and analysis of RF 
sites, and systems. 


800-441-0034 
2] www.comm-data.com 
Communications Data Services 


Circle (128) on Fast Fact Card 


ni LN/G6 SMOPUIA 10} peuBjsep uoNEa\dde 1q-zE 


Radio Propagation Software for PC's / WINDOWS 


LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / BMP File Formats - Interface with AutoCAD, MapInfo 

Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Micropath® Corporation 
2023 Montane Drive East @ Golden, Colorado 80401-8099 


Tel: (303) 526-5454 @ Fax: (303) 333-4386 
€-mail: microinfo@micropath.com @ www.micropath.com 


& Billing in ONE take! 


Let Genesis show you how with 
software solutions for... 


SmartNet * SmartWorks 
SmartZone « LTR | 
MPT 1327 
For more information, 
call (903) 561-6673 2: 
or visit our web site at 2 ST Re es Software, 
www.GenesisWorld. com ‘ ie “a Radio Dealers and/or Fee. [FCC Licensing| 
and 


Service Shops? FC 
Price qucces 
a 


G Z Nn ZS iS) Put your Sales Message in front of 


qualified recipients each month with 
MRT Classifieds! 


Coheexe GROCE selects Cb hegen.. 


— , 
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Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 


4300 Lincoln Ave., Unit 0 EM, 
mii Rolling Meadows, iL 60008 
(847) 934-6426 Fax: (847) 934-7195 
%* Visit our Website: http://www.tritonelec.com * 


Mobile Radio 
Dawn Rhoden 


1-800-347-9375 
Classified Advertising Manager 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service. Inc. 
Repair and Calibration 3610 Dekalb Technology Pkwy. 
of Communication Suite 110/111 
Service Monitors Atlanta, GA 30340 

Telephone: 770-451-3264 
Fax: 770-458-8785 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on Microprocessor-BaSED 
Mosites, PortaBLes AND ConTtrRoL Heaps. 
SuRFACE MOUNT REPAIR. Most REPAIRS $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30001 770-948-9566 


Your weak, low capacity, unchargeable, dead... 


NI-CAD BATTERIES RESTORED 


...o top performance at 1/3 to 1/10 the cost! 
OUTSTANDING MULTIPLE TECHNOLOGIES, 
GUARANTEED 
All ni-cads: handhelds, cellphones. laptops, medical 


GENERAL | |... sri 
Volume/dealer discounts 903/874-5543 
i COMMUNICATIONS 
Communications 
DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT | Tower Space 
— gp 800-356-3200 - www.gencomm.com pace 
= @> 5157 Anton Drive * Madison, WI 53719 * 608 271-4848 + Fax 608 274-2080 


Circle (130) on Fast Fact Card PRIME NORTHERN 


-— NEVADA SITES 
MOTOROLA, |$ $40.00 FLAT RATE ee teen ae wa ee 
& { : : Our newest, Pond Peak, at 8035 
PLUS PARTS & SHIPPING/HANDLING x S22! 4 yo.e u Gy Aeon 
ERICSSON A sphpene PLECTRON & INSTALERT MONITORS AMSL, 2635! AAT. Emergency Power, 
— TWO.WAY REPAIRS ALL MAKES & MODELS Air Conditioning. Overlooking Reno, 
PORTABLE & MOBILE REPAIR MOTOROLA MINITOR I PAGERS Fallon and the I-80.) corridor. 
Q ick Tum Around Free Retum Shi if $40.00/HR, PLUS PARTS & SHIPPING/HANDLING 
«Qui : 
. Factory Traine FCC Licensed Pals " FAST TURNAROUND, FCC LICENSED TECHNICIAN 888-825-2626 
CENTURION COMMUNICATIONS, INC. GREAT BASIN COMMUNICATIONS 
800°567°5636 892 N. DELSEA DR, PH; (605) 794-3000 


VISA - MASTERCARD - COD 
¥INELAND, NJ 08360 FAX: (609) 794-8989 
11420 NW 45th Place - Sunrise, FL 33323 


Programming - Same-Day Turnaround on Most Makes and Models 
We Service Most Makes & Models + Fast Turnaround + 15% Discount on Service Parts 


Seip WW CENTURION COMME.CONE 


TEL: (847) 823-7713 
CHICAGO TOWER 


TJ COMMUNICATIONS LEASING CORP. 


TRANSMITTER AMPLIFIER 
REPAIR CENTER 


We repau most brands of TX Amphitiers tor RADIO REPAIR TWO-WAY Re COMMUNICATIONS 
up to S125.00 iplus parts & shipping) + NEXTEL + (AQBILE ’ 
We also io ae Shine iaveale NEC ond GE Pagers Be DROLA IDEN yy r STATIONS 2 ’ TOWER & ANTENNA 
POEs Iesaery eS = POR + PARTS & ACCESS SITES FOR THE 
“ust th Arou 
ADVANCED COMMUNICATIONS & 718-341-1849 STAN STANN METROPOLITAN CHICAGO 


ELECTRONICS INC, 
1036 Woodhaven Drive (BO) O10-5473 
Lynchburg. VA 24502. 4957? Fax/Phone: (804) 237-1762 


CALL NOW & SAVE 
134-53 1601 STREET » QUEENS, NY 11434 


AREA P.O. Box 31160 
CHICAGO, IL 60631 
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Tower | Tower Space Tower | Tower Services = ss—s—isY 


B Resco TOWER 
¢ O M. P 


| 
Sites available 
| GA and SC 


We build to suit. 


A ONY 


Call Miles McSweeney 
912-233-9354 


NEED TENANTS?? 


Advertise your sites in the 


SOMMUNICATIONS 
TE DIRECTORY 


Dedicated to advertising amenna siics for leu 


NEED SITES? 


The NCSD comuins thousands of prime 
all with space tor lease 
Just $25 per year Por information call 


Tel (742) 462-5964 Fax: (742) 308-4644 


ACCT Sites. 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


WASHINGTON STATE 
Good Security. Year around access 
Eight sites—Seattle, I-53, [-90 coverage 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
Ph: 253-759-4334 » 800-555-SITE 
www. goldspar.com 


FEDERAL GOVERNMENT 
ROOF TOPS AVAILABLE 


FOR ANTENNA SITES 

Contact U.S, GENERAL SERVICES ADMINISTRATION 
. VI, NH, ME, MA, CT, RI (617) 565-6727 

. NY, NJ, PR, U.S. VIRGIN ISLANDS 
(212) 264-6749 
, MD, VA, {Except metro Washington, D.C.), 
wy (215) 656-5854 
,GA, KY, MS, NC, SC, TH (404) 331-3105 
(312) 353-3299 
(816) 926-1198 
(817) 978-3746 
(303) 236-1770 
(415) 522-3304 
(206) 931-7718 
(202) 260-0692 


: http://www.GSA.GOVW/PBS/ANTENNA.HTM 


FB een gee 


— 


. DC and nearby MD and VA 


5 ¢ Fabrication 


fj ° Design 


] * Engineering 


¢ Installation 
= ¢ Service 
i © Maintenance 


= wager is your 
» worldwide turnkey 
{ towercompany. 


Phone 


or Fax 
1-800-882-3414 


:; SWAGER 


>» Communications, Inc. 


P.O. Box 656 
3560 East Swager Drive 
Fremont, IN 46737 USA 
Phone | -800-968-560! » 219-495-5165 
Fax |-800-882-3414 » 219-495-4205 
E-mail : sales@swager.com 
Internet: www.swager.com 


Circle (131) on Fast Fact Card 


TOWER SPACE 
NOW RENTING 
N.E. OHIO 


Huntsburg .............. 41 30 32/81 00 33 
310' 36" pcs? 


Youngstown .......... 41 10 39/80 41 01 
350° 36" pcs? 


Youngstown? ......... Cortsville area 
200' SSV UHF/VHF 


E. Liverpoolt.......... 40 37 52/80 35 21 
200° SSV UHF/VHF 


Columbianat/Lisbon ..........-..::eseceessereee 
200° SSV UHF/VHF 


Contact: 
LIBERTY TOWER GROUP 
330-759-1755 


* under construction 
+ completion est. 8/1/98 


AMERICAN 


STRUCTURES 


* CELLULAR * MICROWAVE * UHF/VHF 
* BROADCAST * SPECIAL » COMPLETE 
* INSTALLATION SERVICES * GUYED TOWERS « 
* SELF SUPPORTING TOWERS « 
FOR YOUR CATALOG CALL OR FAX 
TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 712-252-0371 


The FCC has stated that alt sites must be in compliance 
with the new Federal RF Exposure Guidelines... 


Argent is the 
National Narda® 
Sales Representative 
for RF Sofety 

for the General 
Telecommunications 
and Broadcast 
Morkets 


- Computer MPE Analysis 
RF Field Surveys 

- Safety Plans for 
Companies and Sites 

- Phase I Real Estate 
Audits for New Site 
Acquisitions 


Argent Consulting Services, Inc. 
1-800-634-3947 


site for the lates t RE up 
www.argentrf.com 


Classifieds are a smart, 
inexpensive way to reach 
your target audience! 
Call 1-800-347-9375 
for details! 
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Advertiser 
Hotline 


860-485-0310 
305-651-3211 
760-598-8900 
602-275-4505 
800-247-1821 
800-676-5342 
708-349-3300 
408-778-2000 
800-323-3757 
714-458-7277 
804-794-2500 
803-892-2181 
800-423-3858 
800-336-3115 
732-548-3737 
202-223-8837 
203-239-3311 
800-228-4563 
800-458-3410 
800-458-3410 
305-621-0022 
704-323-4819 
800-854-0547 
800-441-0034 
205-987-1523 
800-634-4622 
800-521-2203 
305-223-6399 
972-437-5320 
954-776-0031 
513-595-5900 
403-259-3200 
604-382-8268 
716-373-7228 
508-751-5800 
214-631-0310 
306-781-4451 
602-488-9755 

816-472-5544 
520-204-2597 
541-345-0019 
915-533-5119 
602-581-2875 
813-527-7955 
800-345-1354 
715-344-3482 
800-356-3200 
903-561-6673 
800-800-7465 
847-548-8700 
803-875-4480 
800-877-7979 
509-921-4001 


Fast Fact 
Number 


Page 


Company Number 


Advanced Receiver Research 
AdvanceTec Industries 

AEA a Div. of Tempo Research 
Air Comm er 
Alexander Batteries 

Allen Telecom Group... 

ANGTOW: COPD siccrscascscicateniascnvezeecs 48 
Anritsu Company 

Antenex 

Astron Corp. ....... 

Avcom of Virginia 

POG: CNRS: — asieen icin ons ee se 
Barnett Electronics Inc. .. 

BEE Electronics 

Berkeley Varitronics 

Brown and Schwaninger . 
Cablewave Systems 

Centurion International .... 
ChargeGuard Corp....., 
ChargeGuard Corp... 

Citel America, Inc. .... 
CommScope Inc 
Communications Specialists 
Communications Data Sves. Inc. . 
Computer Resources Inc. ............ 
COMTELCO Industries 

Control Signal Corp. oc. 60 
Cooper General Corporation...... 
CPI Communications Inc. ...... 
Crystronics, Inc. ........ 

CTI Products Inc 
Culler-Hammer/Eaton ..... 
Daniels Electronics 

Dapa Communications, Ine. ............. 5 
David Clark 


Digital Communications Ine. ........... 97 


Doppler Systems, Inc...................... 95 
Duracomm Corp, «0... 


EDX Engineering, Inc. ...... 

E| Paso Communication Systems .. 
ER OCPD 02. ecm onsteinnnsneet ean 93 
Eupen Cable USA 

Fanon Courier 


General Communications .. 
The Genesis Group 
Grayson Wireless 

Harger Lightning Protection... 
Hark Systems 

Henry Radio 

Hewlett Packard 

Huber Suhner AG .... 
Hustler Inc 

Hutton Communications 
Hutton Communications .. 
ICOM America 
ICT/Integrated Circuit Technology . 67 
IDA Corporation 

IFR Systems, Inc... 

IFR Systems, Inc. ........... 
Instrument Associates 
Intertec Publishing 

Intertec Publishing .... 
Intertec Publishing .... 
Intertec Publishing 

Intertec Publishing 


800-442-3811 
800-442-3811 
206-450-6041 
604-888-6304 
701-280-1122 
316-522-4981 
316-522-4981 
901-347-4000 
800-288-8606 
. 800-288-8606 
800-288-8606 
800-288-8606 
800-288-8606 
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Company 


JBRO Batteries 

JPS Communications 
Kenwood Communications 
Klein Electronics ................. 
Larsen Electronics... 
Marketronics 

MaxIad. INGicasesarnmmnomannwsns 39 
McManus Communications 
Mechem Electronics 
Micropath Corp. ........ 
Midland LMR 

Modular Comm. Systems 
Motorola Test Equipment 
NARDA/L3 Communications 


Norcomm Corp 
Omnicron Electronics... 
Optoelectronics Inc. . 
Optoelectronics Inc. ..... 
Orbacom Systems Inc. 


PageCorp Industries 

PageT OK, INC ciasionnmamamannnmnse 30 
Paging & Wireless Service Center .. 
Pipo Communications 

PiRod;: InGiccnncensss 

Polaris Industries .. 

Polyphaser Corp... Seeicasceaaets 
Primus Electronics ‘Corp. 

Radio Express, Inc.......... 

RCC Consultants 

RCW Distributing 

LCi]. Sal [9 he nares ere ieee rere ete eee 89 
Ritron, Inc. .......... 

RoameR One inc... 

Selectone 

Setcom Corp 

Sharp Communication .. 

Shure Brothers Inc 

Sinclair Technologies Inc. .. 
Smartrunk 

SoftWright 

Sutter Buttes Two Way 

Swager Communications 

TAD Radio 

Telepath 

Telewave Inc. .. 


TPL Communications Inc. .........--.-. 70 
Transcrypt International Ltd. .......... 21 
Trilogy Communications Inc.. 

Tripp Lite 

Trylon Mfg Co Ltd 

Twitco Distributing 

TX RX Systems Inc. .. 

Uniden Corp. . eopee 
UTC Conference & ‘Exhibition 

Vega, A Mark IV Company 
Vertex/Yaesu USA 

Vocom Products Co. LLC ... 

Wacom Products Inc........... 

WETEC Electronics 

Wé&W Associates 

W&W Associates ... 

Zetron Inc. ........... Z 
ZEON MNCasccsssarcannaanaawen extreme 73 


Fast Fact 
Number 


63 .... 
54 secssess 


Advertiser 
Hotline 


800-323-3779 
919-790-1011 
800-950-5005 
760-631-2811 
800-426-1656 
800-845-1230 
630-372-6800 
870-763-6250 
540-891-0569 
303-526-5454 
800-MIDLAND 
818-764-1333 
800-505-TEST 
516-231-1700 
603-668-3004 
800-854-3906 
916-477-8400 
860-928-0377 

.- 800-327-5912 
800-327-5912 
609-829-4455 
708-428-7171 
800-957-8700 
919-518-1828 
561-683-0022 
530-644-5444 
219-936-4221 
404-872-0722 
800-325-7170 
800-435-1636 
800-545-7748 
732-404-2400 
800-726-9015 
800-USA-1USA 
800-USA-1USA 
800-306-ROAM 
510-781-5432 
800-966-1034 
800-548-2484 
800-25S-HURE 
800-263-3275 
510-887-1950 

-, 803-344-5486 
530-674-7532 
800-968-5601 
250-545-1150 
510-656-5600 
415-968-4400 
«+ 410-229-1000 
703-242-0122 
213-256-3000 
800-894-2609 
601-932-4461 
312-755-8741 
519-669-5421 
800-899-8948 
716-549-4700 
817-858-3300 
202-872-0031 
818-442-0782 
310-404-2700 
800-USA-MADE 
254-848-4435 
901-286-6275 
800-221-0732 
..- 800-221-0732 
425-820-6363 
425-820-6363 


All For One.|One For All. 


Decibel Products, the antenna leader, 
introduces its own RF transmission cables. 
Now everything you need for a 

complete wireless communication system. 
From one source. 


Decibel Products - the one-source antenna system 
solution, One source for your antennas. Now one 
source for your cables, connectors and accessories. 

The db TransTelecom™ line of coaxial cables 
matches perfectly to our extensive line of antennas and 
other RF communication products. A complete system 
ideal for the PCS and cellular industries that meets or 
exceeds all accepted performance standards, Now 
you can get the quality, reliability and guaranteed 
performance you need for a total antenna system 
solution from one single source. 

These Decibel/ATG brand cables are constructed of 
corrugated copper with foam or air. The cable series features: 
db TransFoam” — Foam Cable: db TransFlex > - 

Super Flexible Cable; db TransAir™ - Air Cable; and 
db TransFill” — Leaky or Radiating Cable. 

And since you're ordering all your products through 
one source, you'll receive all you need, all at once. 
Order by noon and we'll typically ship out the same day. 
So cosls are betler controlled and installation schedules 
are, well, all wrapped up. All in all, Decibel! Products is 
the one to turn to for complete wireless communication, 

Now make one call for all your wireless 
communication needs. Call 1-800-676-5342 
Ask about our system package pricing and your free 
db TransTelecom brochure. 


ot ANS eco Z 


: DECIBEL 
l=, PRODUCTS 


’ 


P.O. Box 569610 

Dallas, Texas 75356-9610 
Order Hotline: 
1-800-676-5342 

Order FAX: 1-800-229-4706 
214-631-0310 

DIY n FAX 214-631-4706 


Your Wireless Connection” 


All divisions of ATG 
are compliant 


with ISO standards 


13.0 


Circle (2) on Fast Fact Card 
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| TE-64 $79 95 | CC-1/CR-1 $49.95 each | | PE-1000 
‘Self'contained Encoder; Rotary Dial Sek ction, Surface Mount Component Kits for 
Great forthe Benchtop SKIS xLP SMT etc, ocn fr capecton/ OR 


PE-2P $54.95 


$69.95 


Ree oe ee ee eer al 
ae pica ea tesa ue 


$224.95 
Desktop Paging Encoder. Two-tone sequential, 
other formats available: 7:5" x 7.8" x 2.7" 


: | SD-1000 $59.95 DTD-1 $49.95 PE-4/PE-15 $79.95 
Two-tone Sequential Encoder: Two-tone Sequential Decoder. Single Function DIMF Decoder, Multiple Call POCSAG (RPC-1) 
mounts inside radio Programmable unit provides Provides switch outputs. via Paging Encoders, Where direct 
or other enclosure: Multiple call 


switched ‘outputs from two-tone DTMF. 1.25" x 2:0" x .4" 


capability. 1.25" x'2,0"'x 1" paging calls. “1.25"'x 2.0" x 4" 


control of local area paging is 
desired: 1:78" x 1.03" x 35" 


DCS-23 


Digital Coded Squelch 

Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x .25" 


$59.95 


TS-32P 


squelch 
ceiver. 1.25"x 2,0" x 


$97.95 


Programmable CTCSS 
Encoder-Decoder. Tone 
for any FM trans- 


TS-64 


$54.95 
Sub-miniature Program- 


mable CTCSS Encoder- 
Decoder. 1:7" x .78" x .25" 
A’ 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. 53" x 1.0" x .16" 


$27.95 


SS-32PA $28.95 
Programmable CTCSS 


Encoder. Custom tones or 
audible tones ip ayail- 


able. .9"x1.3 


The Sky’s The Limit! 


For over 25 years. . 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


COMMUNICATIONS SPECIALISTS, INC: 


WEST TAF 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


a 


RANGE, CA 926685- 4296 


(714) 998-3021 ® "Pax (714) 574-3420 
Entire U.S.A. (800) 854-0547 * FAX (800) 850-0547 


os 


‘Outside USA or Canada: Jescom Intemational, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA « Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 


ranty, and you'll realize the 


Circle (3) on Fast Fact Card 


